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NALYSIS OF TWO HUNDRED AND TWENTY 
CASES OF ENDOCARDITIS 


SPECIAL REFERENCI rO THE SUBACUTI 


CLAWSON, M.D 


MINNEAPOLIS 


lhe condition of the heart valves included in the term subacute 
terial endocarditis has within the last fifteen to twenty years created 
ch interest. As early as 1885, Osler ' described this cond 

1] ?f 


lled malignant endocarditis. Horder? and Billings 


1909, under the heading of infective endocarditis. [Endocarditis lenta 
] 


s the term used by Schottmuller * in , and in the same vear the 


Libt 
slow endocarditis. 
» by \chard 


4 


subacute bacterial endocarditis was first used by nan and 


Munzer® and Ruggeri’ used the term 


ous phases of the subject have been considered 
Rouillard,* Debre,® and others ; i 


in Germany by Schottmiuller, 


in England by Lewis, 


Hassencamp'*® and Moravitz; 


Poynton,'* Boyd,'® Cotton,'® Combs,** Gibson,'* Gow and 


in Canada by Murray and Lougheed; *! and in the United 


Libman and Celler,> Baehr and Lande ** and others 


Pathology, University of Minne 


‘rom the Department of 
Osler, W Brit. M. J. 1: 
Horder, T. . Quart. | 
Billings ran Chronk 


467, 1885 
Med. 2:289, 1909 
Infectious Endocarditis, 
1909 
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Munzer, E.: Zentralbl. f. inn. Med. 41:282, 1920 
tuggeri: Riforma med. 36:522, 1920. 
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44:910, 1920 
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\n exact agreement among workers as to what is meant by sub 
ute bacterial endocarditis has not been reached Libman has 
neluded such conditions as are frequently called chronic ulcerative 
ndocarditis, chronic malignant endocarditis and endocarditis lenta 
Valvular defects resulting from rheumatic and syphilitic infections and 
lefects caused by congenital deformities and arteriosclerosis he would 
t sider as endocarditis He would classify endocarditis as rheu 
1K SvV1 t I b ctetT il rhe hacte il tvpe he Ww ¢ ild divi i nt 
e (lasting up to about six weeks) and subacute (lasting f1 fou 
to ¢ ter ths or 1 Horder ** would eliminate from the 
s subacute bacterial endocarditis such conditions as acute bacterial 
carditis. bacterial endocarditis associated with other diseases, acute 
mic at cerative endocarditis 
\ general unifort ( pinion exists ong writers on the subject 
bacute bactet1 endocarditis in regard t group of clink in 
athologic findings Clinically, the condition is characterized by 


nsidious onset, disability and loss of tone, sallow complexion, inter 


mittent fever which is often not high and at times in the course of the 
isease may be sent for considerable periods, progressive anemia ot 
neaiar ti : nt nain and 1e ] *lhir y r were 
€ sec la 2. 1 pains and some articular swelling not so severe 
in rheumatic fever, dyspnea, the presence of petechiae on the skin 
# ae 
junctivae, especially when they occur in recurrent crops, Osler’s 
les, mild leukocytosis and the marked frequency of the finding of 

io I 1 ' , 1 
. ( ridans in the blood. The disease seems to prevail among 


persons from 20 to 45 years of age and frequently in persons who have 


id a previous attack of rheumatism This form is common among 
iers, as is pointed out by Becher in Germany and Murray * in 
Canada. According to Hassencamp,’® it is on the increase in Germany, 

| pecially among ex-soldiers Lewis thinks that it is much more 
mmon than has been generally believed and that it often escapes 

recognition. Moravitz "' says that it is generally not diagnosed properly 

but is frequently called incipient tuberculosis, anemia, malaria, etc. In 

emphasizing the increased incidence since the war, Gow shows that in 

an English hospital there were seventeen cases of subacute bacterial 
endocarditis in 460 necropsies during a period of seventeen months, 
while in the same length of time since the war there were thirty cases 


‘ 


in 345 necropsies. Horder** found it occurring in England in the 
proportion of about 1 to 200 among patients admitted to the hospital in 
which he made his observations. This form of endocarditis seldom has 
23. Libman, | Am. J. M. Se. 144:313, 1912 

: 24. Horder, T. ] grit. M. J. 2:301, 1920 

i 25. Becher, FE Miinchen. med. Wehnschr. 68:267, 1921 
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duration of more than two to three years. It is generally fatal, 
though recoveries have been reported by Libman *° and Murray 


The characteristic pathologic findings at necropsy are: emboli 
ocesses (such as petechiae in the skin and conjunctivae, infarction of 
e spleen and kidneys, cerebral embolism and embolic glomerulo 
ephritis), enlarged spleen, large and villous vegetations on leaflets 


herwise normal or thickened from previous inflammation and involve 
ent of the mural endocardium Pericarditis and myocarditis are 
eldom found. Aschoff nodules in the myocardium are rar¢ Strept 
us viridans is commonly found in the heart blood and on the injured 
bes 
Che purpose of this paper is to analyze 220 hearts which show t 
esults of definite rheumatic or bacterial infections to determine whethet 
lefinite anatomic picture of subacute bacterial endocarditis exists and 


so how it differs pathologically from other forms, such as primary 


1OR8 
d secondary acute bacterial and rheumatic endocarditis, and to study 
e origin and manner of development of old healed defective valves 
[wo hundred and twenty hearts with infectious valvular injuries 
re found in a series of 3,890 necropsies performed at the University 
Minnesota during the years 1912 to 1922. (ne hundred and thirty 
hearts had been preserved and were available for examination. The 
ecropsy descriptions were used for the remaining eighty-four Fron 
ne to three slides of heart, kidneys and liver from each necropsy were 
x<amined. Only positive microscopic findings are conclusive, for it 
uld be necessary to have sections from many different parts of 
sans in order to draw negative conclusions 


hese 220 hearts were separated by necropsy findings into two main 


oups: hearts with active lesions and hearts with old healed defective 


lves. The cases with active lesions were further divided into: (1) 
cterial endocarditis (those without an immediate association with 
eumatism), and (2) rheumatic endocarditis (those tmmediately 
ssociated with acute rheumatic fever) Che bacterial type was 
ivided on the basis of the duration of the process into: (a) subacute 
acterial endocarditis with a clinical course of more than six weeks 
usually from four to eighteen months or more), and (b) acute 
bacterial endocarditis with a duration of not more than six weeks. The 
latter class was considered as primary acute bacterial endocarditis when 
no primary focus of infection existed and as secondary acute bacterial 
endocarditis when associated with another disease, acute or chronic 

26. Libman, E Brit. M. J. 2:304, 1920 

27. Murray, L. M.: Ann. Clin. Med. 1:18, 1922 
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[he classification adopted as a working basis in analyzing these 
hearts was, therefore: 
l Hearts with active lesions. 
1. Bacterial endocarditis. 
(a) subacute 


>) acute (primary, secondary ) 


2. Rheumatic endocarditis. 
[| Hearts with old healed detective valves 
Fifteen cases of bacterial endocarditis were classified as doubtful 
because the duration of the disease was unknown. It is seen in Table 1 
that, of the 220 hearts, the subacute bacterial group comprises seventy 


per cent.), those with old healed valves sixty-four (29 per 


cent.), the secondary acute bacterial forty-three (20 per cent.), the 
terial seventeen (8 per cent.), and the acute rheumatic 





Tante 1 ; 
von 
Kind N t Pe K 
~ r ? = 
He s v 64 
Sec v acute t ‘ i 
Ac I ep lent 
Xe 1 
Doubt S 
ry | 5 etal [=p . er 
Chree thousand eight hundred and ninety necropsies were performed 
: | ae 
from 1912 to 1922. The total number of hearts with valvular disease 
was 220, or 5.6 per cent 
LUSTRATIVE CASES OF EACH GROUP 
Subacu I il Endocarditis A white boy, aged 18, admitted to the hos 
pital on Aug. 5, 1920, complained of weakness and fever At the age of 6 he 
had had rheumatic attacks with pain in the joints, and at 10 he had had measles 
ind mump He had had frequent attacks of sore throat. In the winter of 
1919-1920 he had had influenza and pneumonia About March, 1920, he 
noticed pain in the region of the spleen followed by chills and fever coming 
n it 4 o'clock each afternon. Three weeks later he had attacks of prt 
cordial pain relieved by sitting up. Physical examination showed the heart to 
e enlarged and the spleen and liver palpable rhe urine contained many leuko- 
ytes and red blood cells. The hemoglobin content was 31 per cent.; the 
erythrocytes numbered 2,660,000. A blood culture made before death yielded a 
pure growth of Streptococcus viridans. The temperature was septic in type, 


to from 102 to 103 F. each afternoon. During his stay in the hos- 





running up t 
pital he developed at one time a left-sided hemiplegia. There was pain in the 
left arm and loss of radial pulse. He grew progressively worse until death on 
Oct. 4, 1920 hen examined at necropsy no edema was present. There was 


no excess fluid in the peritoneal, pleural or pericardial cavities. The peri- 
card‘um was adherent to the heart over the entire anterior surface, with fibrous 
adhesions. The heart weighed 540 gm. The mitral valve leaflets were almost 
vered with numerous vegetations which extended up on the wall of 

the 


entirely cov 
the auricle [he spleen was enlarged, weighing 310 gm. and adherent to 





Per 


ior 


, 











mentum \ number of hard white infarcts measuring up to 4 cm. in diameter 
vere found. The liver was enlarged, weighing 2,200 g nd on section passive 


vestion was evident. Over the surface of both kidneys puckered scars of 
tled infarcts were seen. On the right side of the brain, there was a depression 


ich on section showed a softened area 1 cm. in diameter 


























lealed Defective Valves A young white man, aged 27, admitted to the hos 
tal on April 15, 1922, complained of hemoptysis, anasarca, prec rdial pau 
. weakness and palpitation He had chorea at the age of 4, with 
urrences until the age of 6, and measles without compl s at the age oft 
His first attack of rheumatism occurred at the age of 19. It lasted a month 
Ived all the joints. Chey were red, swollen and painful At the age « f 
e had had a second attack lasting three months. He had had frequent 
tacks of tonsillitis. Fe his second attack of rheumatism in 1917 he 
leveloped slight dyspnea anc Ipitation on exertior This had cleared up 
short time In August, 1921, while working, he had developed a troubles ‘ 
nd expectorated bright red blood. In January, 1922, he had had edema 
the extremities for the first time Because of extreme dyspnea and weakne 
é d the hospital. He had to be propped bed to breaths The ski 
htly icteric, and the mu membranes unotic Death urres 
Oct. 1, 1922, from heart tailure At necrops 1 edema was present 1! 
ver extremities, scrotum, penis ck and hands [he sku 
ellow The peritone il cavity contained liter ( straw lored 
The right pleural cavity containes f yellowish fh ind 
e left 500 cx About 900 c.c. of clear fluid were the pericardial cavit 
heart weighed 550 gm. ‘The edges of the tri valves were replaced 
fibrous scar tissue [he orifice was greatly narrowed. The mitral orif 
greatly narrowed and the leaflets fused, thickened and calcified Phe 
tic leaflets were distorted, but the orifice was not greatly narrowed Phe 
t were edematous The liver showed marked evidence of chronic pa ( 
gestion The spleen and kidneys were free trom intarcts 
ndar {cute Bacterial End rditis \ white woman, aged 3 
itted to the hospital on May 25, 1921. On April 14, she had been delivers 
full term baby, but had not had an attending physician he baby had 
April 24 from erysipelas and meningitis. On the } 
ery, the patient developed swelling in the legs and a te 
e died on May 31, 1921, from sepsis At necropsy the left 
nd to be markedly edematous, and the foot and leg half way up to the kne« 
gangrenous. Some fibrinous adhesions were present in the pelvic ¢ ty 
it 1 free pus. On the aortic cusps were numerous pink vegetations, som 
vhich were large lhe spleen was enlarged and contained two fresh infarcts 
farcts were found in the kidneys. The uterus was soft and friabl A 
in serous fluid was present on the uterine mucosa. The left common ilia 
n was complecely filled with a soft purulent thrombus. The uterine plexus 
ved thrombosis. Blood cultures made before death contained Strepto: u 
ticus. 
rima? {cute Bacterial Endocarditis \ white woman, aged 34, who had 
wavs been well. was taken sick September 21, 1919, with a chilly sensation, 
ea and pain in the back. She had no sore throat at the time. The tem 


erature, which was 104 F., continued until death on Sept. 27, 1919. At necropsy 


edema or jaundice was present. No lesions were noted in the pelvis or 


ut the appendix. The heart weighed 370 gm. Several large vegetations wert 
esent on the mitral valve. The leaflets were thickened and the adjacent edges 


1 On the leaflets of the aortic valve there were two or three rather large 





get The lungs showed a slight increase in amount of fluid. The spleen 
as la weighing 520 gm Several infarcts were found in the spleen and 
idnevs. From cultures of the heart blood and spleen Streptoc us hemolyticus 
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it umatic Endocardit \ young white girl, aged 9, admitted to th 
hospital on N 11. 1922. complained of dyspnea on exertion, nervousness and 
iin over the precordiun he present illness began in June, 1922, when she 
had an attack of acute rheumatisn Chere was multiple involvement Che joints 
wollet rea nd tender The rheumatic attack lasted two weeks The 
tonsils were enlarge ind reddened The temperature ranged trom 99 to 
101 | The lood howed 70 per cent. of hemoglobin, 3,950,000 red blood 
cells and 13,000 white cell On De 2, 1922, she had a sudden collapse witl 
marked dyspnea and cyanosis and died. At necropsy slight edema was notice 
i ut the inkl i Tace \ ut 200 c.« I le rT fl 1 Vas present the 
peritoneal cavit Che pleural cavities contained no excess flui 
irdial fluid was clear, but there were multiple fine nodules over th 
urface Multiple small verrucose bodies with smooth surfaces 
the under surta ind on the edges of the mitral valves Sir 
gl lar st tur ‘ found the under rface and the 
is f iort nd a few on the tr spid The lungs 
pit and ithe g it [There was no evidence of infarcts 
i , Itures taken during I il it ecropsy were egative 
Tas 2 j 
Secor \ Acut 
Sub Healed Acut Bacteria \ 
Ba hic kene Bacter Endocarditis Rh ‘ 
I Valves Endocarditis Independe Endoc 
k k F* I k 
I M M l Male Mal l Ma l 
‘ i ‘ 
] ) 
4 
+ 
ss Ss ‘ - iu psy 
AGI INCIDENCI 
In his cases, Horder ** found subacute bacterial endocarditis occur 


ing between the ages of 15 and 50. Half of them occurred between 
the ages of 20 and 40. In Debre’s ® analysis, 66 per cent. of the cases 
occurred in patients between the ages of 15 and 30. He also found a 
few cases in persons above 30 and a few in children. M’Cartney * 
reported a case in a child 31 » weeks old, and cited the case of an infant 
6 months old. In our cases, it is seen in Table 2 that the peak of 
incidence of the subacute bacterial and the secondary acute bacterial 


groups is in the third and fourth decades, of the old healed valve group 


in the fourth and fifth decades and of the acute bacterial and acute 
rheumatic groups in the second and third decades. Comparing the 


~~ 


age incidence in cases of old valvular defects with cases of hyper- 


28. M’Cartt |. Path. & Bacteriol 25:277, 1922 











ie frequent occurrence of embolic processes in subacute bacterial 


irditis has been emphasized by practically all who have written on 

e subject. Starling found them in 58 per cent. of his cases. Such 
esses are manifested before death s petechiac n the skin ind 
unctivae, and by symptoms of cerebral embolism \t necropsy 
ire seen as infarcts of the spleen, kidneys and brain he relative 


equency of such processes is shown in Table 3. Petechiae were found 
the clinician or pathologist in thirty-two (14.5 per cent.) of the 220 
ses 





se, 


Of these thirty-two cases exhibiting petechiae, twenty-one (29 
per cent.) belonged to the subacute bacterial class, three (5 per cent.) 
the class with healed defective valves, two (5 per cent.) to the 


econdary acute bacterial, three (18 per cent.) to the primary acute 
terial, and one (11 per cent.) to the acute rheumatic 
he percentage highest in the subacute and 


9. Bell, E. T 


2 Personal communication 


This shows 


acute bacterial classes. 
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ly once in the acute rheumatic group. As pointed 
































ut by Gibson,'* too much diagnostic importance must not be placed 
on petechiae, even when they occur in recurrent crops, for they may 
uppear in other pathologic conditions, such as septicemia 

The most frequent manifestation of arterial embolism found at 
necropsy is the presence of infarcts in the spleen In Starling’s 


te bacterial endocarditis coming to necropsy 


he found infarcts 1n the spleen in twelve. In the 220 spleens in out 
series, infarction was found in sixty-eight (31 per cent. ) Its occur 
rence 1s more than twice as trequent as were the petechiac \s witl 


| | 
the petechiae the intarction of the spleen is more trequent in t 


icute bacterial than 1n the other classes, but is relatively 





tort Infarcts were present in thirty-four (47 per cent.) of the sub 
acute bacterial es, in ten (15.5 per cent.) of the cases with ol 
healed valves, in fifteen (35 per cent.) of the secondary acute bacterial, 
n seve tl per cen f th imary acute bacterial, and in non 
the te rive cases 

Infarction of the kidneys was common and of the embolic processes 
was next in frequency to infarction of the spleen In many of the 
cast both kidnevs showed intarcts, but in these statistics the presence 
of infarcts 1n either or both kidneys is reported as one Infarction of 
the kidneys occurred fifty-seven times in the 220 cases, or in 26 pet 
ent f them, only a little less frequently than infarction of the spleer 
It was present thit (42 per cent of the subacute bacterial case 
in seven (1] per cent of the cases of the old healed defect e valves, 1 
ten (23 per cent.) of the secondary acute bacterial, and in seven (41 per 
ent if the primary acute bacterial cases, but in none of the acute 
rheumatic cast was infarction of the kidneys noted In discussing 
embolic processes in subacute bacterial endocarditis, Horder states 


that the infarcts in subacute bacterial endocarditis are nonsuppurative, 
, 


characteristic which distinguishes them from the infarcts in the acute 


bacterial forms Che kidneys in forty-five subacute bacterial cases were 
examined for abscesses. In none of these was there any indication of 
abscesses In ten of the kidneys of the thirty two acute bacterial 


forms, abscesses were present \bscesses were not found in the 
kidneys in any of the cases of acute rheumatic hearts. The findings 
show the more frequent occurrence of suppuration associated with the 
acute bacterial forms. The greater virulence of the organisms produc- 
ing the acute bacterial forms as a rule will account for this. 


Paralysis resulting from brain emboli was a frequent finding, 





occurring eighteen times (20 per cent.) in the hearts examined. It was 
found in the different classes as follows: in the subacute bacterial 


twelve (17 per cent.), in cases with old healed valves one (1.5 per 
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nt.), in secondary acute bacterial one (2 per cent.), in primary acute 
cterial two (12 per cent.), and in the acute rheumatic it did not 
ur at all. 


Forty-eight (67 per cent.) of subacute bacterial, fourteen (22 per 


of the cases with defective valves, sixteen (37 per cent.) of the 


ndary acute bacterial, ten (59 per cent.) of the primary acute 





terial, and only one (11 per cent.) of the acute rheumatic showed 
lic processes in one or more forms. Only the subacute bacterial 
ss contained a case having all four manifestations of emboli at the 
e time. The cases having infarction in both the spleen and kidneys 
follows: subacute bacterial fourteen (19 per cent.), cases witl 

tive valves six (9 per cent.), secondary acute bacterial nine 
per cent.), primary acute bacterial six (35 per cent. ) This condi 
not occur in the acute rheumatic hearts Leaving out the 
techiae as a consideration, since they may be caused by a variety of 


tions other than embolic processes, on the basis of infarction of the 
en and kidnevs and cerebral embolism, it is seen that forty-five 
io padi e oh thacute bacterial. twelve (19 per ce : ' 
( cent. oO ne subacute bacterial, twelve per cent.) of those 


ly 37 


defective valves, sixteen (37 per cent.) of the secondary acute 
terial, nine (53 per cent.) of the primary acute bacterial, and none 
e acute rheumatic showed the presence of arterial embolism. When 
tal number of possible embolic processes, not including embolic 
erulonephritis, is noted, the various classes show the following 


1 


ver: subacute bacterial 105 (36 per cent.), cases with defective 
es 21 (8 per cent.), secondary acute bacterial twenty-eight (16 per 
primary acute bacterial nineteen (28 per cent.), and acute 
itic one (3 per cent. ) 


he presence of embolic processes in the cases of old 


ilves is probably to be explained as a result of a previous bacterial 
carditis. Most of such infarcts are old he following case is one 
e 220 cases which illustrate this condition 

vhite man, aged 37, admitted to the hospital on April 29, 1912, complained 


ess, shortness of breath, pain in the precordium and back. He stated 


t he had never had venereal diseases, scarlet fever, measles, diphtheria, 
llitis or rheumatism. His trouble began about fourteen years before witl 
al the region of the heart. weakness and shortness of bre ath. He 


» edema at that time. Symptoms remained about the same until he became 
worse four years previous to his coming to the hospital. During an attack 


1 lasted about five months, anasarca and ascites were present. At necropsy, 
a was present in the feet. The peritoneal cavity contained about 200 c.c 
yellow fluid. The right pleural cavity contained a large amount of yellow 
fluid. The pericardial cavity was greatly distended with a straw colored 
|. The heart weighed 660 gm. Whitish patches were noted in the endo- 


lium in the right auricle. The mitral leaflets were fused, thickened and cal- 
|, giving the fish mouth appearance. Several large deep reddish nodules 
re present immediately under the pleura of the right lung. On section these 


vere found to be red and triangular in shape. The spleen weighed 270 gm. The 








ut surface showed a whitish area, triangular in shape, with the base towar 
the surface his area was from 4 to 5 cm. wide and sharply demarcated. TI 
liver weighed 2,300 gm. and showed passive congestion. On the surface 

} é we leep depressions which on section showed the cortexes replace 
by masses of connective tissue sharply marked off from the surrounding cortex 
Here there is no history of rheumatism. Old healed intarcts were present 

th spleen and kidneys The case strongly suggests a previous attack 

terial end irait t! cause of defective l 


It can be said in general that embolic processes have the highest 


j 


‘ ' 1s4 . ] rial 
incidence in subacute bacterial endocarditis, high in acute bacteria 
) — , ee ae Roe : 
endocarditis, relatively ow In cases witl ealed detective Valves, an 
bsent in the acute rheumatic cases \bscesses when present as a result 
of intected « li are associated with the acute forms \natomical 
the presence of embolic processes seems to differentiate the active forms 
subacute at cute bacterial, from the rheumatic. In cases of ol 
healed defective valves, the presence of embolic processes, when we cen 


sider their absence in acute rheumatic cases, seems to indicate that heal 


ine of cases of primary or secondary acute bacterial or subacute bacterial 


; } 1 j - dafartix ] eh 
endocarditis | s a role in the development of defective valves. The 
1 ] ] 1 net 
higher incidence of embolic processes in subacute bacterial endocarditis 


than in the acute, primary or secondary, might be accounted for by the 
fact that the vegetations have been present over a longer period of time 
and that the possibility of parts of the vegetations breaking off and 
causing a cerebral embolism or infarction of the spleen and kidneys 1: 
proportionately greater. The duration of the process should be con 


sidered in interpreting variations in findings in the acute and subacut: 


bacterial forms of endocarditis [The presence of abscesses resulting 
rom infected emboli is probably dependent on the virulence of thi 
intective agel 

Embolic glomerulonephritis, as described by Loehlein is commot 


in subacute bacterial endocarditis. It is a condition, as pointed out by 
Baehr and Lande,?* in which there is an infarction of parts of the 
glomerular tufts resulting from bacterial emboli dislodged from the 
infected heart valve. It occurs rarely or not at all in other classes 
Baehr and Lande considered it characteristic of subacute bacterial 
endocarditis. ‘They examined slides from several places in each kidney 
In our cases, the determination was made from an examination of one 
or two blocks. Our findings can be considered conclusive only so tar 
as they are positive. The relative frequency with which this condition 
occurs is interesting (Table 3). The percentage of case incidence is 
high in subacute bacterial endocarditis, thirty-five (55 per cent.) ; low 
in patients with old defective valves, two (4 per cent.) ; in primary 
acute endocarditis, two (12 per cent.), and in secondary acute, one 


30. Loehleir Med. Klin. 6:375, 1910 











per cent. ) It is absent in the rheumatic cases it is seen that 


is condition may be present in the old healed cases and in the acute 


ms ina few instances. In one of the two old healed cases intarction 
( winey was presen In neither case were bacteria yun In one 
he two ¢ ises rl i cute lb cterial e1 ocaralti SEDtM Ma I 
e present evident 11 rare cases both absce es 1 r "> 
, , ' , 
I onephritis n OCccl the same time n thre ther rim 
, 
( infarcts were resent In the secondary ute case Stref 
} 11] 1 , } } ] ld 
is \ cultures tron thre OOK t ( ( ¢ 
n tl it @1 ln 11 vlomert nephritis does not occu I me pil 
1 I the s1 ( t eTia endocarditis tiie ( ) ( 
cesses This is accounted for probably by the degree of virulence 
the organism in the bacterial emboli producing the embolic glomerul 
it \pparently o1 the less virulent strains produce emboli 
. nephritis Ihe irulence f the organism is at , act 
s to keep in mind 1n interpreting processes associated with bacter 


SE \LAR( \ 

Splenic enlargement is a u nding 1n cases ot subacute bacterial 

raitis This has bee e1 )] sized by both clink il il pathol 
S iting on the subject \rnett,”! 1 study of splenic enlarge 
nt in 286 necropsies, found enlargement of the spleen in chroni 
sive congestion resulting trom cardiac failure about one-half as 
uent as in endocarditis. Starling,*" in discussing the pathology ot 

ute bacterial endocarditis, reported enlarged spleens In sixteen ot 
enteen necropsies. I¢nlargement of the spleen can occur in any of the 


es of endocarditis, even to quite an extent in the ecute rheumat 


e largest spleen tound in our 220 cases was one weighing 1,400 gm 
1 case of subacute bacterial endocarditis lhe patient developed 
pneumonia and at death Streptococcus hemolyticus was tound in 
blood. Considering the spleen weighing over 200 gm. as enlarged 
i I ! S ! I py PtEEIS [= Bit. « HARSeU, 
argement is found in forty-five (62 per cent.) of the subacute ba 
ial cases, in twenty-seven (42 per cent.) of the cases with defective 


es, in twenty-one (49 per cent.) of the secondary acute bacterial 
ses, in twelve (71 per cent.) of the acute bacterial cases, and in 
ree (33 per cent.) of the acute rheumatic cases (Table 4). With 
leens of this size, little difference is noticed in the frequency of its 

rgement in the different classes. When 500 gm. or more are con 
lered as enlarged, the enlargement is more frequent in the bacterial 
pes In subacute bacterial cases, such enlargement was found ten 


es (14 per cent.), in cases with old healed valves once (1.5 per cent), 


3l. Arnett, J]. H Am. J. Med. Sc. 163:590, 1922 











k ) n lic glomerulonephritis in a cast of subacute bacterial endo 
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nd second: ry bacterial cases, 


not always 
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in the secondary acute bacterial five times (12 per cent.), in the acute 
bacterial twice (11.7 per cent.), and in the acute rheumatic not at all 
Splenic enlargement is common in the subacute and acute bacterial 
forms and in the old healed valvular cases nen enlarge! el not 
, , , 1 , 
xceeding 500 gm. is considered, but when spleens weighing ( SOO) 
gm. are counted, the percentage in the bacterial forms 1s higher 
vide h: leni largemet th nt of ng 1 bl 
eems evident that splenic enlargement to the ext Ot being palpable 
uld be much more common in bacterial endocarditis, acute il) 
“20 ) ——_ = | ma wets Fatlesnm fons , ‘ 
( than in either ne cases showing cardiac uulure mn ecuve 
lves or in the rheumatic cases \larked enlargement f the spleet 
; t with ] ] . Me mamiv from infectiotr ther tha: 
ssociated with cardiac disease results mainly ( ] ect ( 
ml passive congestior \ embolic J cesses splenic ¢ gvement 
Cs not «ae nitely se rate s macute | ule bacte 1 cases 
irclitis ut it et these ff from the cnses ; cute eul t1 
ocarditis 
4 
K T "I ax 4 r 
t 
t 
\" \ rif OM Al 
bhe vet its t reoard] s of its loca i? ] S 
ihe vevetatio tselft, regaradles t hocation on. thie ve i 


siderable significance, especially in differentiating the active bacterial 


rms from the rheumatic vegetations. Libman °° describes the veget 
ns in the rheumatic hearts as covered witl ( lotheliun a but 
found that the endothelium was not always present ovet 
vegetations in subacute bacterial endo 
rditis are usually large, pedunculated though sometimes sessile, villous 


, , 
e vegetations (arossly, the 


They are often soft, frequently calcified in parts, 
| | 


] 


cauliflower-like 
d often almost completely fill the orifices Those in the primary 
when examined grossly, are structurally 
milar to the subacute vegetations. Frequently they are smaller but 
The acute forms, especially those of the secondary acute, 


re red, soft and velvety in appearance. While the vegetations of the 


subacute endocarditis cannot be differentiated grossly from the primary 


ind secondary acute forms, all of these 


t] 


are decidedly different from 


1ose found in the rheumatic valves. In these the vegetations are 











which 
with agglutin: 


ire covered 


and thus limiting the 


a ridgelike scar is formed 


Is present 


I { iTac 


bmat } 
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M. A. 80:813 (March 24) 
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aehr, 


the endothelial cells swell and desquamate 
Phe: 


size 


within the nodular 


170 b )} / ] ( 
round or globular in shape, small (usually not more th 
mm. in diametet smooth and glistening ( ig. 3) Ch 
embolic processes are not present in sucl ses 
Microscopical the vegetations in the subacute and 
t bacterial end rditis seem to be simular Chey 
hrombi whi e undergoing organization he ure 
with bacteria, practically always streptococci ( lig. 4) 
ing to Libs event the endothelium § f1 g1 
organized tl he organization is conspicuous 
] slhiolht 3] Vy “tT 1 " ly¢ ren " ‘ 
ind oni scula ere 1s 1 iiference aj 
the active bacterial forms. Any of them may suy 
scopic picture of the rheumatic vegetation 1s 
describes the lesion as first being a_ proliteratiy 


ited blood plate lets 


rapidly proliferates covering the surface of the blood platelet nodule 


Later the verruca be 


Che lesion as shown n 


a 
vegetation, which 
terization f Various Forn 
1923 
Libman 


an from ) 


1 
r cel 


. lialar 
ng lula 


in bet 


1 1 
arentiy between 


rhe micro 


ypurate 


different Baehr 

e inflammation over 
Che denuded areas 

idjacent endothelium 


and 


comes organized 





1 our section ( Fig 


is covered with 


is of Endocarditis, 











Fig. 5.—Rheumatic vegetation showing hyalinized area within the nodule 
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thelium in many cases There is little or no cellular exudate. ‘The 
lesion is characterized by a hyalinized area (apparently hyalinized con 


nective tissue) within the nodule, around which there is a marked pro 


liferation rhe reaction to the virus is characterized by proliferation 
rather than exudation Che endothelium may not cover the entire 


lesion, and the hyalinized material may extend beyond the endothelium, 
in this resembling the vegetation of the bacterial forms (Fig. 6) 
Whether the process is the same as the bacterial but slower, with rapid 
proliferation of connective tissue and endothelium, or whether it 1s 


1 


strictly a proliferative process, is not entirely clear Further work 1s 








Fig. 6 Rheumatic vegetation showing the hyalinized material extending 


being done to determine the process In none of our rheumati 
vegetations were bacteria found when stained, as were the bacterial 
vegetations, by the Gram-Weigert method. The vegetations of the 
subacute and primary and secondary acute bacterial endocarditis cannot 
be differentiated absolutely by either gross or microscopic examination, 
but they are easily differentiated from the type of vegetation found 
in the few hearts at our disposal, which were immediately associated 
with clinical cases of acute rheumatic fever. This decided difference 
between the bacterial and rheumatic types can apparently only be 
explained on the basis of the character of the lesion. A difference in 


virus is certainly strongly suggested. 
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he same heart may show lesions of rheumatic morphology on one 





lve and of bacterial morphology on another valve his is especially 
en in the following case 
ng te n d 23, admitt the hospital Ne $, 1920 
! iin in the joint lips, knee inkle ild elbows and 
ess 1) y the hospita ‘ id a slight 
erature a g ( t s Roentge examinati 
thie t e enlarge On Dec. 1, 1920, he was ue ind o1 
4, 1921, he read tte« 1 plaint oft sever pa rom emort 
mM 1 Ss l 2 ‘ K1es \t t t ( at i 
erature a t He ‘ the ‘ nission. of 
\t me eae ent oth leg 1 he Va light 
c \ t 200 lear fluid é i l the toneal ty 
irt Va enlarg v« gl 575 v {) t edgy the le iflet ( 
ilve were ner S il moot t t ft ‘ egeta 1 
itl The mitral val vas thickene erot il calicihes witl 2 
nat Ve rifice On the ‘ ithet kened leaflets were ne 
egetat Tr l t s pink and i al Bot 
ind ey eT! r 1] ] ‘ ) ked 
‘ , , gest 
Dat 5 { 
Secondary \ 
Sut t Hea XC t Bact \cut 
| Thicke Bact I on tis Rhe atic 
Valves litis I eye ‘ I ! tis 
N N Ne Ne Ne 
‘ , 
<] g F ‘ ; 


e involvement of the auricular and ventricular endocardium 


iated with valvulitis has been reported as occurring only in sub 


bacterial endocarditis Horder ** refers to this condition and 
s that failure of typical signs of valvular injury may be accounted 


hy the occurrence of the infection on the mural endocardium only 
our 220 hearts, the valves affected in order of frequency were the 
l, aortic and tricuspid (Table 5). In the subacute bacterial cases, 
auricular endocardium was involved in eleven (15 per cent.) and 
endocardium of the ventricle in sixteen (22 per cent.). The sec 
ary acute bacterial cases showed no auricular involvement, but in 
ree (7 per cent.) the ventricular endocardium was affected. Involve 
nt of the mural endocardium is not found in the other classes. 
itomically the involvement of the mural endocardium is fairly char 
eristic of the subacute bacterial class, but may be present in the acute 
rm. It is the strongest anatomic differentiation between subacute and 


ute bacterial forms. Perhaps the degree of difference could be 








174 IRCHIVES OF INTERNA WEDICINI 


explained on the basis of the duration of the process so far as the acut 
and subacute bacterial forms are concerned, for in the longer duration 


of subacute bacterial endocarditis a greater possibility tor spreading 
] 


exists. This explanation does not hold with the rheumatic, for it may 
have a duration equal to that of subacute bacterial endocarditis 

Che term ulcerative endocarditis has had a general use lo many 
the presence of embolic processes signifies the presence ot ulcerated 


valves. If the breaking off of particles of vegetations is looked on as 
ulceration, it is common in the subacute and acute bacterial types, but 
if a destruction of valvular tissue or organized vegetations with slough 
ing is considered as ulceration, then it certainly is much less common 
Che latter condition is seen in Table 5 to be relatively rare, as it occurre 


in the subacute bacterial form nineteen times (26 per cent.), in the 


} 11 


cases with old healed valves not at all, in the secondary acute bacterial 


] 
I 


cases twice (5 per cent.), in the primary acute bacterial cases three 


times (17 per cent.), and not at all in the acute rheumatic cases 
Ulceration was present twenty-seven times (17 per cent.) in the 156 
active cases of endocarditis, while embolic processes were present 
seventy-five times (48 per cent.). It 1s obvious that to produce embolic 
processes it is not necessary to have ulcerated valves. The term ulcera 
tive endocarditis when used to indicate the presence of embolic processes 
is not good, for in most cases no ulceration actually occurs. Ulcerate« 
valves cannot be used as a basis to differentiate subacute and acute 


bacterial forms. Its presence would rule out rheumatic endocarditis 


IMPLANTATION ON PREVIOUSLY INJURED VALVES 


Most observers agree that hearts with valvular defects are more 
susceptible to reinfection than hearts with normal valves and that 1 
a high percentage of cases of subacute bacterial endocarditis there is 
history of a previous valvulitis which has apparently healed. Combs, 
in a histologic examination of valves in subacute bacterial endocarditis, 
found that in most of the valves there had been a previous infection 
In our seventy-two hearts grouping as subacute bacterial endocarditis, 
forty-one (57 per cent.) anatomically showed valves which were thick 
ened to such an extent that a previous involvement was evident. Decided 
evidence of previous thickening was shown in eleven (25.5 per cent. 
of the forty-three secondary acute bacterial cases, in twelve (71 pet 
cent.) of the seventeen primary acute bacterial cases, and in two (22 
per cent.) of the nine cases of the acute rheumatic hearts (Table 6) 
It seems apparent that the previously injured valve is less resistant to 
infection than the normal valve and that these valves are subject to 
infection in the acute bacterial and the rheumatic types as well as in the 
subacute bacterial. The condition is not specific of the subacute bac 


terial class. 








1 
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PERICARDITIS 


That rheumatic endocarditis is commonly associated with pericarditis 
d that in subacute bacterial endocarditis pericarditis 1s seldom found, 
1s pointed out by Libman.*® In our 220 hearts a study of the fre- 
ency in each class is made (Table 6). Pericarditis from the gross 


termination was found to occur as acute or healed with about the 


f 
ume frequency (18 to 19 per cent.) in all classes except in that of 


ute rheumatic hearts in which the percentage is very much higher 


S per cent.). Microscopic evidence of pericarditis showed it to be 
en more common. Pericarditis is not only more frequent in the 


eumatic class, but the rheumatic virus seems also to be the most fre- 


ent causal agent in producing pericarditis in hearts with bacterial 


es of endocarditis or in hearts with defective valves <heumatism 
ceded or was present in nine (69 per cent.) of the thirteen cases of 

} 1110) *¢ | hie matisn 1; ) 

Pericarditis and Previously Thickened Valz 

Sub Seer \ 
1 dary B 4 
l I ed \r R 
rhiek Bact 





\ \ N \ \ \ 
V eke valve 
\ ck 
“ p 
) percentage 
reentage of thickened valves preceded by rheumatis1 
Percentage of cases of pericarditis preceded by rheuma Lu 
carditis in the subacute bacterial class, in five (42 per cent.) of the 


elve hearts with old defective valves, in two (25 per cent.) of t 
lit secondary acute bacterial, in two (67 per cent.) of the three acute 
terial, and in seven (100 per cent.) of the seven rheumatic hearts, 
in twenty-six (55 per cent.) of the total forty-seven cases of peri- 
rditis. This seems to show that pericarditis is relatively infrequent 
any but rheumatic hearts, except when rheumatism has preceded the 
ck of acute or subacute bacterial endocarditis and that in such condi- 


ns the rheumatic virus is generally responsible. 


MYOCARDITIS 


It has been stated that the myocardium is seldom involved in sub- 
ute bacterial endocarditis. Occasionally there is an interstitial exudate 


mposed of large or small mononuclear cells. The acute forms are 








lvmorphonuclear cellular exudate which diffe: 
he subacute bacterial and rheumatic classes In 
ur series, the myocardium ot fiftv-four hearts with subacute bacterial 

carditis was examined (Table 7) Definite indications of inflam 
urteen (24 per cent.). The character of the 


exudate was mononuclear in all but two, in which polymorphonuclear 


leukocytes were found In one of these, streptococci were found in 
the blood a1 n the heart valve in large numbers. In the other, there 
vas no bacterial record. Forty-nine hearts showing primary acute 

secondary acute bacterial endocarditis were examined microscopically 
lwelve 24 per cent of these showed exudative inflammation 


] } 


live were mononuclear and seven were polymorphonuclear in character 
be involved in rheumatic end: 


he myocar 1 as been reported to 
litis in a much higher percentage than in any of the other types 
he type of inflammation is considered specific Aschoff nodules co1 

taining mononuclear cells and multinuclear large cells are looked on as 
specific of rheumatic endocarditis. The myocardium of nine cases 
grouping clit lly as rheumatic endocarditis was examined. In none of 
these is ther polymorphonuclear exudate In nine (100 per cent 


inflammation was indicated by mononuclear exudate, and in eight of the 


nine Aschoft nodules were present 


These n le ire reported to be found in the mvocardium « 


rheumatic hearts and not in hearts of bacterial endocarditis \n 


tior 56 hearts which showed healed valves or in whicl 
there was active endocarditis was made (Table 7). Fifty-four of these 


were of the subacute class, and in six the Aschoff nodules were found 


\ girl, aged 11, gave no history of rheumatism but had a history « 
iac trouble hich was preceded about two years by chorea \ 


second patient had two previous attacks of rheumatism, the first elev 
ears and the second six years before deatl \ third patient had an 
ttack of rheumatism ten vears before. A fourth patient gave a history 
inful and swollen joints several months prior to the recent attack, 

fifth patient gave a history of painful joints about five months 
before deatl In all of these cases, there was a history of rheumatisn 
except in one, but in this one there was a thickened valve which suggests 
previous rheumatic infection. The longest interval between the 
umatic attack and the final illness, ten years, occurred in the third 
ase. Eleven other patients with subacute bacterial endocarditis with 
1 previous history of rheumatism of ten years or less had no Aschoff 


I 


nodules in their myocardium. In these there was no absolute evidence 


that the Aschoff nodules did not exist. They might have been found by 


examining slides from other parts of the heart 





Fay 
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irtv-nine hearts with old healed valves were examined, and 1 
of these the Aschoff nodules were observed. In the first two cases 

re was no history of a previous attack of rheumatism. No embolic 
esses were found in these at necrops\ This might su st that 
e thickened valves were produced by the rheumatic virus In the 
ase, a history of rheumatism five years before was recorded 
the Aschoff nodules seemed to have remained for a period of five 
Three othe cases with defective valves and a ‘previous histor 

imatism of Ve years O! less did not show \schott nodules 
e hearts of seventeen primary acute and thirty-two secondary 
ses of bacterial endocarditis were observed, and 1n these torty 
ischoff nodules were found three times (Table 7 In the first, 
tory of rheumatism a short time before was mentioned In the 
there was no history of rheumatism, but there was a previously 
ed valve nd no € ence ¢ embolic 1 eSSE | t cule 

Myocarditis Poly schoff N 

N be M I phi 
ae 
k N t ent } \ 
ee 
istory of rheumatism of ears or less ( t 
ve examined, but no Aschoff nodules were tou 

eight of the nine rheumatic hearts Aschoff nodules were found 
ee! | i! his tvpe the percentage is ucl 19 he the 
( sses rhe findings n this series seem t . t t the 
lium is involved in a much higher percentage in th eum iti 
| rts than in either the acute or subacute bacterial classes Phe 
rphonuclear type of cellular exudate is most common in thi 
bacterial forms, rare in the subacute bacterial, and not found at 
purely rheumatic carditis. The Ascl off nodules are characteristi 
eumatic carditis, and when they are found in other types there has 

: een a previous rheumatic infection. These bodies may remain as long 

fat : > } 7 


e1 ears alter infect n, Dut on the other and they appare ntlv may 


I ppear in much less time 


% RHEUMATISM 


he frequency of an attack of acute rheumatism previous to attacks 
ubacute bacterial endocarditis has been emphasized by many writers 


has been thought the chief cause of previously thickened valves on 
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eg I ommonly develop. Libman ** emphasized the 
matic endo litis mav be acute, recurrent or chron 
ling to have one attack of rheumatism follow another. 
heumatic valve progresses to extreme thickening and 
entirely clear, but in some cases at least it seems to be 
r continuous infections with the rheumatic virus 
yr case in our series seems to show this continuous process 
( en the process was still in progress 
j ted t \ ) 2 
‘ til M 12 S F 
tr il t é 
’ + el ] 
‘ + . } r + ] + + 
) ise ' ni : 
On Sept. 16, 191 
} rat () _ t. 2 1901 P 
¢ IR 104 | S 
’ O ‘ 
iflet l t l 
ry in which rheumat was tioned ¢ 
es ble ft) ight ( M) ( ¢ tT) ¢ f est Pave 
eumatic tever and thirteen a negative rT 
é ses of rheumatism probabl reater t t 
In comparing the different class« t is seen tha 
r te rheumatic class itsel the subacute bacte 
é ghest case incidence of a previous attack of rhe 
seventy-twe ises of subacute bacterial endocarditis 
rheumatism occurred in thirty-six (50 per cent 
istory of rheumatism was present in nineteen (29 pe 
ise old healed Ives, in six (14 per cent.) of th 
lar ute bacterial endocarditis and in five (29 per cent 
te ] cc : 
thickened valves are probably produced by the rheumati : 
ises than by any other infective agent. Of the forty-one 


sevel i 
\ previous kai 


ened valves in the subacute bacterial cases, twenty 


were preceded by an attack of rheumatism 


tism was present in the other classes with previousl) 





kened valves as follows: Five (45 per cent ) t the eleven s¢ ( idary 
ite bacterial, four (33 per cent.) of the twelve acute bacterial, and 
(33 per cent.) of the three rheumatic hearts. 
hese findings show that a previous rheumatic infection is frequent 
es of endocarditis, especially in the subacute bacterial types. The 


indicate that rheumatism plays an important role in producing 


ning of the valve leaflets in both the old healed valve group and 
e cases of subacute bacterial endocarditis with previously) 
ft \ ives 
BACTERIOLOE 
ae says he tl S tnat acterla are present he b and 
il es thi ugl out tl e course Ol the disease 1 suba ute b icte! ] 
rditis, but Libman ** is of the opinion that there may be a bac- 
ree stage. In Gow’s *® opinion the finding of the organism 1m the 
eam is of great diagnostic importance, but conversely he 
the failure to find e organism of little importance Bovd 
t streptococci 1 be adhering to the cus vhen the bk 
Tree All } ive umn that Streptoc ctl ridans 1S the cl I 
n 1 the subacute acterial endocarditis an¢ t the acute b 
docarditis is produced generally by Strep ( ( 
s and pneumococcus. It is believed by most workers t 
tic endocarditis results from an unkn 1 \ t FP t ‘ 
é eels ce il on the other ind, that this Vpe t s rodauce 
btog { rid Combs susp rheumatic ¢ 
be DI auced b Strept ( { } i l the tol 





e may be a result of different degrees of resistance on the 
he host Murray 2" obtained a lower percentage of Strep- 
ridan QN) ner cent ) t] Libman 2° in the subacute bacterial 
ldans per cent.) than Lipman tne ubacute bacteria 

nd in one series he and Lougheed *' recorded finding sixty-six 


nt. of Streptococcus hemolyticus in cases of endocarditis resem- 
subacute bacterial endocarditis. Curschman “** reported twelve 

subacute bacterial endocarditis in five of which Streptococcus 

ts was found. Combs? believes the infecting organism is 
ratively unimportant and is not constant. Horder ** stresses the 
hat the organism producing subacute bacterial endocarditis is on 
w virulence. This we find important in considering why certain 


ns produce a definite type of endocarditis. Both Libman * and 


sella *° found that the blood of patients having subacute bacterial 





é arditis had agglutinins and complement-fixing bodies for homolo- 
; is strains of nonhemolytic streptococci isolated from the blood. They 
i +. Curschman: Miinchen. med. Wchnschr. 69:419, 1922 


35. Kinsella, R. A Streptococcus Endocarditis, Arch. Int. Med. 19:367 
(March) 1917 
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CAUSE OF DEATH 
ere seems v a rather general agreeme é i 
major pat f the course of subacute bacte el 
ymptoms are not conspicuous He fou eat g 1 
ia. from heart failure, from uremia or from cere 
lisn While rdiac symptoms may it be ea t 
»< oOo! tne dis¢ SC il death evidences I 1 ta ire { 
lt this SeT1IeS evidence ( | ure iS mal 
n of the é 


ous forms and passive ion 
rs ] eventy-t 


itS Varl 


liary tuberculosis, cat 


lobar pneumonia, 
tis, pericarditis, acute poliomyelitis, per 


starvation, chronic pulmonary 
11ous aneml 


wont 


el 


Cardiac failure an 


sepsis 


lure as a cause of death predominated. 


ditis rank as the chief causes of death in cases of acute 


Dy edema l 
mot lable 9 In fiftv-nine (82 per cent 
t subacute bacterial endo irditis, edema was present as ¢ 
externally is hvdrothorax, hypericardiun ites 
In tortyv-sevel 73 pet ent of the cases W th old heale il 
xteer 37 per cent. ) of the secondary acute bDactel ses 
er cent.) of the acute bacterial cases and in fou 44 16 ¢ 
AT yY } 1 1 } 
Sut He ‘ \ te \ 
Ba Phickened Bacterial Endo tis, Rheumatic 
1oe s Valves 104 Indep i litis 
——E EE — 
N No N N N 
~ 47 7 ‘ 
ses of acute rheumatic endocarditis The lowest le1 S 
d in acute cases. Passive hyperemia of the liver was prest 1! 
gher percentage in all the classes than was edema ir i 
lungs was not an uncommon finding 
Various causes of death were evident in the subacute ba terial clas 
rdiac failure, sepsis, cerebral embolisn broncl eul 
pneumonia, but by far the most frequent cause was a 
ire This condition was not infrequently complicated wit! itl 
ises In the cases with old healed valves the onlv cause of deat 
rthy of note was cardiac failure. In the secondary acute bacter 
sec the causes were more varied, as cardiac failure, sepsis, accide 
cinoma of different parts, bronchopneum: 


tuberculosis, 


logenous leukemia and Addison’s disease. Chief among these causes 
In the acute bacterial class, as in the subacute bacterial, cardi 
and pericar- 


rheumatic endo- 








carditis. It is obvious that, while various conditions produce death in 
ocarditis, cardiac failure is the common condition which directly 
or indirectly results in death. 

In the analysis of these 220 hearts, two main conditions are met: 


the actively inflamed valves and the healed thickened valves with their 


associated pathology [he active progressive cases may be placed in 
two groups which apparently are differentiated by practically all tests 
applied. The first is the simple or verrucous endocarditis (rheumatic 
endocarditis ), and the second, with the more villous lesion of the valves, 
might be included in the term bacterial endocarditis. These two forms 
not only differ pathologically, but they also seem to be separated clini- 
cally lhe former is practically always associated with acute rheumatic 


fever or chorea and occurs as a primary infection rather early in life. 


It is characterized by small, rounded and smooth vegetations which are 
apparently a result of proliferative inflammation. Bacteria are not 
found in the vegetations. In practically all cases there is an immediate 
n with pericarditis and myocarditis In the latter a special 
inflammatory reaction (Aschoff nodules) is practically always 
I Eml DI esses, Decause I the firmness of the vegetations 
( t e lesions are confine the valvular endocardium 
he ves, once ured, become more susceptible to reinfection witl 
the same S with bacteria, usually streptococci. The spleen may 
e! erate r ged This ype 1s eld m I il at t e time of tne 
i ¢ ocess the tew cases in wl It does rove tatal the iuses 
leath are usually irdiac failure and pericarditis It is the usual 
cause of the thickened healed valves which later in life commonly result 
in death from cardiac decompensation. Not infrequently the healing 
of bacterial end rditis leaves a deformed thickened valv 
The se o innot be divided into subgroups as easily 
pathologi n clinically. Its vegetations are large, friable, 
generally filled with bacteria and tend to spread to the mural endo- 
cardiu ling the duration of the process. Myocarditis and 
pericarditis are rarely associated with this group. Embolic processes 


are common. Embolic glomerulonephritis occurs in cases with a slow 
process. Previous attacks of rheumatism with rheumatic endocarditis 
greatly predispose to this form. Death usually results from cardiac 
failure. Since bacteria are generally found in the blood and on the 
valves, it seems advisable to use the etiologic basis for classification and 
call this form bacterial endocarditis. The clinical terms acute and sub- 
acute bacterial endocarditis are valuable, for they include the duration 
and the etiology, the chief factors concerned in interpreting endocarditis. 
The acute bacterial form may further be divided into primary and 
secondary acute endocarditis depending on whether it develops indepen- 


dently or as a result of some definite focus of infection. Since ulcera- 
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f the valves is noi term ulcerative endocarditis is 
leading It would seeni linical terms subacute and acute 
terial endocarditis would be the most useful for the present, until 
etiology of rheumatic endocarditis is definitely established lhe 
s endocarditis lenta and slow endocarditis have a clinical significance 


1 meaning similar to subacute bacterial endocarditis. Confusion 


, , 1: 1 
ve avoided by using the term endocarditis for the active processes 
. : —_ 
defective valves for the healed processes 
CON ¢ S NS 
) ] rrino tr y ferslaay hef ar +1 Al 1) " 
ea occurring ( l lallure Detore the age tU 1S l 


ii u 


ilways a result of valvular injury. The injury may be 


“ae ni ’ 
ess or a healed thickened condition resulting from a previous 


t 


ndocarditis associated immediately with acute rheumatism (rheu- 


endocarditis) seldom causes immediate death. When 


death does occur, it usually results from pericarditis and uc 
ibolic processes are common in all forms of bacterial endocarditis, 
se processes are most frequent in the subacute bacterial form 
probably can be accounted for by the longer duration. Embolic 
sses do not seem to occur in acute rheumatic endocarditis 
mbolic glomerulonephritis is rarely found in any form of end 
except in subacute bacterial endocarditis in which it oc a 
percentage of cases Its occurrence seems to bear no direct 
nship to other forms of embolic processes. The chief factor 
mining its presence seems to be the presence of organisms of low 
tlence on the heart valves. Streptococcus viridans is the usual organ- 
but the condition may be produced by Streptococcus hemolyticus. 


he presence of embolic processes in cases with healed defective 


es suggests that bacterial forms of endocarditis not infrequently 


; l, since in rheumatic endocarditis embolic processes are not found. 
Splenic enlargement (to the extent of being palpable) associated 


ardiac trouble generally indicates an active inflammatory condition 


iy il 
e valves rather than an enlargement from passive congestion. 
Che vegetations in acute and subacute bacterial endocarditi 
; e differentiated. They are essentially thrombi. The rheumatic vegeta- 
ns are easily differentiated from the bacterial. They 
] 


s cannot 





seem to be a 
ndition resulting from a proliferative type of inflammation. 

rhe active involvement of the auricular and ventricular endocardium 
rarely occurs except in subacute bacterial endocarditis. This is prob- 
bly accounted for by the longer duration of the process in the subacute 
form 
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ue! I! ub te icte l lass \p ent neve ccurs 
eumatic e! litis The term ulcerative ¢ irditis should not be 
= t té he esence tf embol esse i the prese ‘ 
, , 
, ' _ , eATs t lirect relationship ileerate ilves 
> oe ‘ _ : ntihle ¢ nf 
1S ives a ippare susceptibie to ints 
Ir - » eae eaassitad , 
al \ mM MOst Cass see ) ive esuiteda I 
eun ect ften recurrent al hroni but the may be 
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uct ing OT icterial infected \V ( 
" Bl ] | ? 
P generally present in rheumatic et cardi | 
’ j 1 ‘ : fad chen : 
‘ 1 1 terial end irditis eceded \ eumat 
ect 
, , , 
1 rac ally always $s ed Viti rneumati ena 
( { S I occurs Wu e b eTla ms 
1 he esence of Aschoft nodules 1s apparent pe yf a rh 
_— ] Ens +} a f , 
I i I iney may ye TOoUNnd ll ne myocardaiunl t cases W 
ictive Dacte! ulitis r in cases wit eal letective vaives whe! 
ere has é I recent prev1ou tac f rheumatic carditis 
f ‘ ] } ait + } terial end 
\ rhe iIntectiol ommonly precedes subac e bDacteTial ¢ i 
carditis and 1 t infrequent 1 other torms 
: , 
1 he Sf) ( TU? } ll tine | ( 1 i is¢ ( 
el itis es a subacute bacterial form The presence ot 


cute courst nends on the virulence of tl rganism rather tha 
the kind 
The chief cause of death in endocarditis 1s cardiac decompensatiot 
\pparent the two main factors to keep in mind in interpreting 
variations in the findings in ba terial endocarditis are the duration ot 
the process nd the virulence ot e org sm producing the lesion 
Tl former seems to he dependent ot the | ‘ 
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\ i i | | Al { 
\ S| RD s ) 
Set g rn Star s I \ I l 
ng ctical a estigators have found side l¢ 
tage of unexplained k eadings ul sed t ‘ 
t tiie i decided ition in the lung ¢ it ‘ 
t be questioned, though rece \ s tend t educe 
it1o by orre ( Ss ye s¢ ¢ cht, eight surtace ire es 
unterence sitting eight, ets yong oOveé if ital t t 
ecent t 1,904 male university students selected I 
pointed out that mal t the | eadings could be acc te I 
e€ Dasis OT past or present diseases L ne resent study was u ( 
} : 
with lew to noting the effect of certain past intrathoraci 5 
| = ¢ | oe £ ¢] : 1} 
{ the ital capacit rew, any the serie reported heret 
: ” relate wit] mt histor , ni ] 
( \ en orreéiate with omplete it nmustory al DNVS i 
lath iS Was ailable in the series ere reported 
P ’ | 1 : —~17 ] + ] t 
Che Student’s Health Set e records of 1,517 male students com 
e 1 7 7 
sing the freshman class entering University of Minnesota the 
9? aale ] ] . : £ , : ale hy 
( 922 were availabl Che histories of these men were taken b 
lical students who filled out uniform blanks at the time of the 


combined staffs 


e physical examinations 


lvsician 





the health service and 
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and 


twelve nurses), 


| hy sical educ a 


augmented 


DY 


if part 


sufficier 


nN < 


tion 


[he examinations were conducted by 


. I 
students and clerks to do the routine recording. Those student 
¢ histories of epidemic influenza, pneum« pleurisy, pulmonat 
erculosis or heart disease. and those who at the sul sequent examina 
wed physical signs of pleurisy, tuberculosis or organic heart dis 
vere electe tOT Spe ial stud Vital « ipacitv rea os were takel 
] the 1,517 students with a Sanborn water spirometer, a nurs: 
medical student especially instructed in the use of the machine being 
tailed to procure readings Ample time was allowed « student t 
e the machine explained and to be given a minimum of three trials 
highest being recorded as his vital capacity. Standing heigl 
* From the Student’s Health Service and Department of Pr: e Me I 
1 Public Health, Medical School, University of Minnesota 
* Read before the mbined Lymanhurst and Parkview Sanat 
26, 1923 
1. Shepar W. P., and Myers, J. A Journal-Lancet 43:14, 355 15 
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heading having vital capacities from 81 to 85 per cent. of normal, 86 

90 per cent., 91 to 95 per cent., etc., is listed opposite the appropriate 
iiing. The incidence percentage of the various vital capacities 1s 

then shown in the column beside the number of cases 

\ curve is prepared for each of the diseases studied on which the 
rmal distribution of vital capacities computed from a total of 2,821 

idents is shown ir he lack line Superimposed on tl 

( the distributior f vital capacities the ticular Y 

1 ‘ considet ) ight bla ne r] I te 
heure represe ( ( ce percentage of th 1 1S | 
ties s show n le | he bscissa in each cure ( est : 
t l cay ties ave ot { pre { 1 11 Te entage t rma < 
the first umn of Table 1. With this arrangement vill be 
that gent te ng diminish capacity ill re t 
g of the height of the ribution curve and shifting ( 
Se 7 the iett I 1st te the relative mount educt 
t these diseases the ireas between curves are shaded whenev: 
ease curve is either lowered or shifted to the left. Roughly, th 
( redu t cal 1tVv 1 STOUT tudents Piving 
l flue } pri 1 Curis et ] C stimate 
the ’ ’ 
\ 
ew the trequen I not plicat ns ( ¢ ti 
( fluenza of 18 and 1919, and since mat thes tient 
nable to procure equate medal | ttentior I t ¢ 
er or not pneun evelope this group was included for stud 
t se who gave i histor influenz betwee! 1917 nd 1920 
nsidered These umbered 333 cases out of the total 1.517 
capacities of this group are listed in Table 1 and compar 
e normal distribution in Chart 1. It will be seen that there is 
t ering and shifting to the left of the influenz rve, 11 ating 
t reduction in vital capacity in the group as a whol he sigt 
e of so slight a reduction may well be questioned as being within 
mits of error of the method emploved 
\ N \ 

Phere were 189 students who gave histories of pneumonia Untortu 
tely, no differentiation could be made between lobar pneumonia and 
nchopneumonia, and nothing was known of the severity of the dis 
é The age of the person at the time of the attack was given in each 

: e. The vital capacities of this group are listed in Table 1 and 


? LJ 


istrated in comparison to the normal in Chart 2. Here again, there 
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Chart 3.—Remaining effect of pleurisy on vital capacity (fifty-five cases) 
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The Vital Capacity of the Lungs of Childre 
Dis. Child. 24:451 (Dec.) 1922 
Wilson, May J., and Edwards, D. J Standards for Nermal Vital 


tv for Children; the Lung Capacity in Certain Intrathoracic Conditi 
Dis. Child, 22:443 (May) 1921. © 
0. Emerson, P. W., and Green, H Vital Capacity of the Lungs of Chil 
\r I. Dis. Child. 22:202 (March) 1921 
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Only cases which there was a history of a diagnosis of tubes. 
; together with prolonged sanatoriul treatment or in which there 
( sical signs together with a histor f a previous diagnosis wert 
ns ere iwent - h cases ere 1toul Phe lut gy Cap ties re 
1 ] 1 ‘ { Cae } 
( 1 mh illustrates n (fnart + hel at s col rr 
ete ‘ entrance exami Tw ubse juent obser! 1 I 
é é é é Wl 1i¢ the tot il nut “ small the cu e ll 
( ( ecarucrit ll lung 4 vel \ the ¢ 1D as ; ‘ 
‘ 1 re m accora with those 1 revel \vers Wil 
| : Stewart and Sheets | f — , ctiot 
4} 
-— 
t ers - \ pave l t t heart . x 
« I w hi howed ce nite | s1 signs ot org tal sea 
t ¢ er W : ¢ mpairment rt tiie sical col 1iti01 wert 1 
‘ 
( t \ s tourteen ¢ es ere iva tne sé es 18 sn 
it ¢ efinite | ering ¢ f tal ipacity s shown 1 i ble 
( es were apparent cimeniind os the ta 
t through six months subsequent observatio1 This 
t to the findings of Lattimore Ulrich and Nathansot 
‘ tal canacit 1 ' S rol ( nditi C 
Te ‘< studied in 611 male iversitv stude 
hist ; of influenza, pneumon! pleurisv, pulmonary tuberculos 
t ease These are compared to tal capacity readings 
2221 e students 
> Ea <on’s vital capacity is computed by averaging | 
1 y ~ ge ] ‘ 
te natio1 namely: weight, sitting eight, surface area an che 
mierence The result is expressed as percentage Ol normal 
> nll ' nal ' nen Lesa tf ital ciatenliies aa 
rmuenz t pneumonia appea to we e vital capacly Ot 
ve grou Ithough the change 1s slight 
11. D (Gs ind Burrell, L. 5S | Vital Ca ity ¢ stant Applic 
| nary Tuberculosis, Lancet 2:374 (Aug 1922 
12. Myer A Comparis Vital Capacity Readings a1 1X 
| lings Pulmonary Tuberculosis, T1 17th Annual Meeting of Nati 
Pubercul Assn., 1922, p. 136 
13. Lattimore, Ralston Vital Capacity Readings, Tr. Med. Assn. of Georgia 
74th Annual Meeting, May. 1923; abstr., J. A M. A. 80:1540 (May 26) 1923 
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4. Pneumonia varies but slightly in its effect on the vital capacity, 
according to the age contracted 

5. When pleurisy, pulmonary tuberculosis or organic heart disease 
is included among the past diseases of a group of persons, there is 
ipparently a definite and probably a permanent lowering of the vital 


| itv of that group as a whole 
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TRANSFUSION 


repeating the work « \shby ' while studying the length of Inte 
blood corpuscle s by the transfusion agglutinatio1 metho it 
und that in many patients more than | per cent their red cells 

be agglutinated by serums, even betore transtusion Che cells 


lid not agglutinate were found to consist of reticulocytes, norn 
d cells with various types of “inclusion granules.” The nature 
e cells and their behavior under various conditions was studied 11 
tients with various types of anemias in the wards of the Pet 
Brigham Hospital, ten dogs and 130 normal persons 
e method of \shby is based on the fact that the cells of Py pe I] 
ts vho have been transtused with Py pe 1\ ( Moss ) blood all 


sequently separated by agglutination with Type IV serum, whi 


the Type IV cells free Under such conditions normal, non 
ised persons will have all of their cells agglutinated with the 


ption of about 20,000 to 50,000 per cubic millimeter, wh 


Deducting this amount from the free cells of the transfused 
t Ashby. and more recently Wearn, Warren and Ames,’ studied 
ood of patients with various types of diseases, and found that 


lutinated was not 


transfusion, the minimum of 1 per cent. not agg 
ed until from fiftv-nine to 113 days, with an average of eighty 
MATERIALS AN METHODS 

he dog was found to be a suitable animal for experiment 
ses ( ttenberg Kaliski and Friedman showed that dogs 
ed iso-agglutinins and isohemolysins. Observations were also 
transfused and nontransfused human patients of different 

s paper is No. 31 of a series of papers on the physiology and patholog 
od from the Harvard Medical School and Allied Hospitals, a part of 
ense of which has been defrayed by a grant from the Proctor Fund for 


of Chronic Disease 
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ood of a group of ter 
gs was matched, the corpuscles, serum and plasma of each being com 
ired witl erun plasn a and COT] uscles of all the series No eff 
t tudy type groups, althoug] ises were tound to corre 
to the ir hun groups, with an additi 
gs would be mutu compatible (serum 
scles and serut ! Ss apparently 1 t 
| t o r 1 1 whose s« og] nates e ( 11 
( Logs his ( t stused 
t elr tvpe change suddce iiter the transtusion, eit! 
t rt ! é rr Ottenberg, Kaliski 
( nges ( log An effort was n 
eed was fal I tl 19] ire ( g 
( 
L iit ( 1! o ivgi t $ o} il] I 
\ ! overc e some technical I Ities 
Iron I r cut the 1 of the ear t the s 
t ¢ d vetore the dogs iny i 1 or dri U1 
states Bureau of Standards pipets and slides were used to calibt 
the apparatus used. Serum was stored in ampules made of glass tubins 
bout 5 mm., and kept in a cold room (4 deer: 
not in use [he same serum was used throughout most « 
lel experiments, and new serums were checked up by compari 
th the s found that serum kept best when it was pl 
larger ampules made of hard glass test tube When tubes 
treshlv di ! utina flame, the inside be ymes coated with a solu 
se which makes the serum alkaline. It is necessary to wash this 
the tube. If alcohol or ether is used for drying, it must 
thoroughly rer is traces dissolved in the serum hasten hemol 

en corpuscles are added. 

In making the serum, blood was drawn int entrifuge tubes 
entrifugalization at high speed was started before clotting took pla 
he corpuscles were separated, and on clotting a water-clear serum w 
ybtained. Hemolysis takes place easily in dog’s blood, and it was fou 
necessary to separate the corpuscles quickly. Hemoglobin in the serut 
lid not appear to influence the agglutination, but it was avoided in ord 
to have the known factors as nearly similar as possible in different set 
of serums 

Ashby’s original method is, briefly, as follows: The blood of the 
recipient is drawn to the 0.5 mark in a leukocyte counting pipet, and is 

diluted to the 11 mark with 1 part of Group IV (Moss) serum in 20 
parts of a 4.4 per cent. solution of sodium citrate. After thorough 


mixing, the contents are expelled into a small test tube and incubated 






for forty minutes at 37 C., with thorough shaking every ten minutes. 











f j ] I] } 19 
e test tube is then placed in the iceb over nignt e morning 
ture is shaken, and a drop transferred to the he tomete 
* 1 
ind the free cells count 
+] ¢} f 
it ecessary to n t Ss meti ( ! 
" 4 } 
ter Irom hree ind one t to tour irs u e ( ¢ 
; ' 
experiment It was a tec In the <« ( nun 
r shaking the test tt pouring out the 
ee corpuscle rel ne erent te r est 1b¢ I 
t101 the tube 1 ( mi r e agg t 
nu | Ve er tl 1 ] ] od 1 ¢ S s 
| turbed \ ng 
( ving metl vas then devise I 1 tient 
va ] W 1 t the 5 marl ‘ + 
ted to the 11 ma = 0.85 per cent. s ; P 
+ + i) i + + 
¢ ‘ é 
\\ ( & pe 
own out after thorough sl g e r ( 
ontaining a glass bead \ re ( ount et g 
, ;' = .] S cael ah Senate 
tely graduated stem was then selected, and the treshly ce 
wn » the 0.2 mar \oolut 17 ‘ } thet 
aa , i : ; : 
until the solut s reached the 1 mar f the ste1 This was 
lled on the , und 1 © tyne het tometer slide 
7 7 
ith 1 @wlass ft d | ling S¢ tching or the rule I 
S| 7 ~ 
tre el | lied ihis was the KeDt 1 in st r al 
7 7 
to 22 C. and « ts of nagglutinated cells were made fron 
time as in making an ordinary blood count \ plicate set 
Vays made The serum was so chosen that it iggliutinated the 
17 + ; 2 « semnl < . sc 4 
cells (when the patient or animal was transtus¢ ut hac 
{ iting effect the lonor’s rpuscles 
diluti of 2 parts diluted blood (1:20) to & s of st n 
7 Z + 
en after many tests of rving dilutions, because t gives jus 
} 4 1 1 P 4 17 P ‘ f 
ells to OU ¢ r emocytomete wie \ 1 I 
— ; 
‘ out crowding. In the older method there vy ilwavs a 
+ 7 7 5 | 
ot ¢ s mechanically « ered by clumps n some experiments 
. + 1 P ] } + ; + ] + f ] 
r was raised at intervals al tne ontents stirre It was foun 
1 7 7 7 7 7 
é it the cells had « igh motility to enter the imp forma 
+1 ‘TT? It nitrol lide Wart h . nonacoliit tin T 
thout stirring n control sides with a nonaggiutinating serum 
+] a a ; a 
ith the saline-citrate solution and serum there was no tendency 
f T lest; — vid - 
mp even after hours. The dilution error could be kept within 
) 


2 per cent. by this method 
xperiments were conducted to note the effect of varying hydrogen- 

entrations. It was found that the buffering properties of the 
um took care of all the probable variations of this technic. 


acid increased the rate 


Serum 
of hemolysis, but agglutination was not 





re « omplete. 











irm, hemolysis set in betore agglutination was omplet At the 


lower temperatures hemolvsis was delayed, and the maximum aggluti 


was reached. Hemolysis and agglutination proceeded independent 
of each other. In dog’s blood at temperatures above 22 C. it was fou 
tl lem\ began before agglutination was complete under the « 
cit the r ¢ ments 
é litions, with tl ulctut youl trate 1 
ite rpuscles, and with the traces of the animal’s own plasma 
the rpuscl uspension, the maximum agglutination with dog’s bl 
was reached in from two and one-half to three and one-half hours at 
from 18 to 20 ¢ nd in human beings in trom twenty to twenty-t 
nge tal ing place during the succeeding twent 
} 1 
’ ( ta cerning the rate gelutinati le 
g s are published separatel 
Contact he sis (with glass) was a ded in this method by tl 
‘ ‘ t the rig l nm aed serun is demonstrated | 
Fent kt eau formation was a source of trouble with some serun 


f a dog was transfused with a second dog’s blood, and the seru 


of the second used to agglutinate the corpuscles of the first in sul 
sequent examinations (as using a Type IV [Moss] serum to agglutinate 
ype Il corpuscles in the man) the donors’ corpuscles, meeting thei: 
own serum, formed rouleaux. Such cases could not be used for these 
ta However, the continued formation of rouleaux under thes 
conditions gave a clue as to the survival of the donor’s corpuscles, an 
they were not recognized after the third or fourth day by this method 
uleau formation and agglutination may be seen simultaneously 
preparations of blood from transfused patients or animals 
Experiments using serum from the same dog instead of sali 
ution for dilution showed little difference in thé end-result, with tl 
disadvantage f rouleau formation, which frequently took place in the 
serum. In dogs whose “type” changed after a transfusion, the serun 
or plasma, saved from blood taken before the transfusion, agglutinate 
the cells and thus could not be used for diluting purposes. This 
agglutination was not so complete as with a foreign serum 

lo avoid the addition of any saline solutions or of sodium citrate 
experiments were carried out using blood defibrinated with glass beads 
This was soon found to be unsuitable, as there is a “selective” factor 
in which some of the cells (young forms) were not included in the 

4. Fenn, Wallace O Hemolysis of Erythrocytes in Contact with Glass 


J. Exper. Med. 35:271 (Feb.) 1922 
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ids of clot, whereas many mature torms were thus removed, p 

g a difference in the composition of the remaining cells 
\Vashed corpuscles were unsatisfactory in the dog, as hemolysis 
n quickly in dog’s blood, and the relative compositior umber « 


rent types of red cells) was then changed 


slood for transfusion in dogs was taken from the jugular vein and 
to 0.2 per cent. sodium citrate, usually with the crystals, o1 
experiments with a 10 per cent. aqueous solution Citration was 
the dog’s blood, as this was the method used with the patients 
hed corpuscles were used in one experiment and the results com 
with the whole blood The blood was transfused through th 
ir vein in the dogs, no anesthetic being used, as the dogs were very 
t and did not seem to be disturbed by the procedures. In making 
uly counts, the dogs soon learned to jump on to the table and 
me the proper position of their own accord 
It was soon found that after maximum agglutinatio1 f many 
nts’ and some dogs’ blood had been reached, there were often a 


number of free, nonagglutinated cells, exceeding the 1 per cent 


is the normal by Ashby for human blood. All variations in technic 
e tried, and the percentage still remained high in nontransfused 


I The problem of the cells which would not agglutinate Was 


studied 


It was first noted that in bloods containing many reticulated red 
the nonagglutinable cell number was greate 


ter than in bloods con 
ng fewer of these cells. Quantitative studies were then started, 


paring the number of cells which would not agglutinate with th 


ber of reticulated cells. The latter were counted in smears vitally 


ned with cresyl blue and counterstained with Wright’s stain using 
etails given by Cunningham.’ Usually 1,000 cells were counted, 
sionally more (10,000) A close correspondence was noted in 


two figures, in spite of the many sources of error in these methods 
th the reticulated cells, stippled cells, cells showing other bas y~phili 


nomena and cells showing large intracellular, refractive granules 


re studied. 


Intracellular granules of four types were differentiated in the red 


ls of human and dog’s blood, in blood showing evidences of 


generation. 


1. Brilliant, highly refractive large granules, In cresyl blue-Wright 


‘parations they appeared black when the cell was in focus, and as 
pink circle when the cell was out of focus. The granules may be 


nfused with oil droplets and highly refractile débris, but these sub- 


+; 


5. Cunningham, T. Donald \ Method for the Permanent Staining ot 
ulated Cells, Arch. Int. Med. 26:405 (Oct.) 1920 





n the surface, appeared refractile when the cell was in 


1 bla hen the cell was not in focus. There was usually 


ne to a cel asionally two They were located either within tl 


y OF the t its edge They were Trequentl\ re rized tree 
e plas in the fresh blood, or as | ighly refractile PT inule witli 
é rpuscl When on the periphery the grat ile would adhere t 
ny surface tl t touched, giving rise to pear-shaped forms when the 
1 le e, and spindle-shaped torn when two granules were 
resent, eS] <ed smears. The process could be followed 
esh preparat sealed with petrolatum [The granules are mu 
mall | niatelets. and are easilv differentiated by their nonstain1 
( t I ractivity With cresyl bli the esh, they 
D ret eranules could be mashed from the cells and retains 
t entit e serum These granules aré¢ ut the size of t 
hil leul yt sometimes ght smaller { 
t sranules were among the last to hem ( Phe 
I | caiituse basopl | Phe ora ules were re onze 
é noblasts and reticulated cells. In the norn 
t { tion by the nucleus suggesting a centrosome-| 
rlv the centre phere (ICC onall n fresh pre} 
t : ew granules ot liant cresyl blue, some of th 
, enized attached to the red cell b 1 thin pellicle, whic! 
iracter, showe to be a membrane around tl 
] ‘th the intact red cell inside, but separate from tl 
eft This membrane ned heavily with eosin The 
e 2 iles sug gest ing c¢ ; rathe than degenera 
Sm of bone marré from a young dog showed t 
t n 40 per ¢ of the red cells They were pra 
t esent in normal bl less than 1 per cent.).. Peppe 
c les which apparently corresp« nded to these, in rabbit 
] t ted them onlv after standing from twenty-four to torty 
( t 1 In the fresh preparations the gt unules may be contus« 
I f crenated cells The ““ ipsul bodies” described b 
~ ¢ n the guinea-pig have some of the characterist 
( hes é ctive granules, although in human and dog blood th 
tructures are smaller than he has pictured the capsule bodies. He con 
rs t ed to the Ehrlich-Heinz bodies. In our fresh prepara 
tions it seemed evident that the refractive granules were inside the cel 


7 Schilling-Torgau. \ Arbeiten iiber Ervthrozyter IV. Kanpselksper 
Pseundonukleoide, Innenkérper usw., sowie die Zentralk6rnchen Gruppe 


throzyten, Folia Haematologica, Arch. Pt. 1 14:129 (Nov.) 1912 
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er in the oungest cells, and just underneath a limiting membrane 
le¢ . 1 4 ] ; ¢ ] + } ] ] 1] ] 
1 later stage, and finally quite separated (attached only by <% ellicie 
this membrane uitimateiy becoming disiodged and et 1 Me 
] . . ] oo 1 emcee " dias - . _ — 
( leasures woeut | micron in diametet l ixed pre il 
e the Howell-Jolly bodies, they show just as clear] f taine 
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tr the ce occasional tw 
+, Granules similar to the regoing, t much small fre 
t] wo or more 
Owing to the confu n the ming intracellular particles 1 
throcyte it seems WIisest t ( the granules | I o| 
tive, intracellular granules n re gnition their tstanding 
bartets | , to +] as ae ee ae a 
ISti¢ n some resp S tne Can be 1c¢ ined wil e | Well 
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, ‘ : , 
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ct r peing detern eC \ 1 n 
ometimes complementat r rest 
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4 } | 
r appearing during certain stages rt anemia resembies tne 
é escribed by the various authors (Howell, Schmauch) ; 
ise (at one ) coincident with that of the 
ed cells s) 1s another point F 
found in normal blood. Cells with 
Late esshetas ee ¢ ] ad 
1 their substance ¢ not aggiutinate 
enatess m the circulation + tudied in vit1 ] | ae 
mature in the circulation was studied in vitro, Dut the complicating 








maximum when the number which was that of the refractive granule 
ells was re iched., ifter two or three davs This, at least, 1s Suggestive 
that the cells with reticulum inside may change their properties wit! 
ge, althoug! f course, these conditions are quite abnormal 

Dogs that ere given transtusions witl corpuscles which could be 
separated | n agglutinating serum and patients who were transfused 
vere mparing the nonagglutinated cell unt with the count 

< g ret tla icieat e! t odie vitl 












TOTAL RED CELL 
COUNT — rer comm. 





MILLIONS 





or eee | 





oro" 


SECONDARY | 
PERIOD OF INCREASE 
IN"YOUNG" CELLS 





CELLS: NOT 
¢ AGGLUTINATED 








+ 
Suu * al 
3 jj 

* aw tain “ 
o . wk YOUNG" RED CELLS 
J” CONTROLS! 


| PERIOD Ye\RETIGULATED RBC. 9.0 KILO 

* TRANSFUSION 17 + 
13 DAYS ares | “avs | 
DAYS 12345 8 12 29 33 43 44 




















Fig. 1—Showing rise in number of refractive granule red cells and temporat 

fall in number of reticulated red cells in comparison with the total nonagglu 

ible cells in a dog receiving 50 c.c. of compatible blood of a different agglu 

nation type, without previous bleeding. A secondary rise in young and in non 
lls after thirty-three da 

cell. It was found that immediately after the transfusion (Figs. 1, 4 


and 5) the total count of cells showing the reticulum fell, but the num 
ber of young cells equaled the number of nonagglutinated cells within 
from two to four days, and ran parallel after this, so that further counts 
of nonagglutinated cells could no longer be considered as representing 
the donor’s cells. The donor’s blood in most cases contained less than 


1 per cent. of reticulated cells. Dogs were then bled so that there was 
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eglutinated and voung cells was noted ( Fig. 2 
Preparations were then made of nontransfused corpuscles 
utinating serum, and t series were made—one for making : 
the progress of agglutinati d the other for staining to detern 
haracter of the not ivgiull te ¢ Figure 3 shows that, while 
twent inutes onl er cent. of the nonagglut ( ce 
, fuse ail sti g nuclei, reticulun ; 
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Fig. 2—One of a series of dogs subjected to hemorrhag« \ temporary ris¢ 


e refractive granule red cells, until the supply is exhausted, is noted afte 
first hemorrhage, and inverse relation between the refractive granule re¢ 


and reticulated red cells in hemorrhage and recovery is shown Phe 
leated red cells remained below 1 per cent. The numerical relation betwee 


“young” cells and the nonagglutinated cells is shown 


dies within the cell, the proportion rose rapidly until finally 70 per 


t. of the nonagglutinated cells were of this kind. After this period 


the reticulum stained as coarse granules in wet preparations. In other 


rds, as the other cells were gradually drawn into the clumps, the 


lls with basophilic phenomena and refractile bodies remained free 
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Che forms found corresponded to those of fresh preparations, and did 


not appear to be degenerative effects. In making this test, it is essential 


» be sure that there is no rouleaux formation, as the reticulated cells 
t DE u 
ire ¢ ile the rouleaux and give an almost similar picture, 


Two human cases were apparent exceptions, in that, although the 


unt was high, the agglutination was complete. It was 


found that h patients had a large percentage of macrocytes 
megaloblasts, and vital staining with cresyl blue showed that reticulated 
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macrocytes differ from reticulated normocytes in being included in the 


I I 


agg 


lutinated clumps. Cells in which the refractile bodies were at the } 
r 








periphery were sticky and adhered to the groups 
In normal blood from human beings and dogs, the number of non- 
agglutinable cells after twenty-four hours was around 1 per cent. and 


ran fairly parallel to the number of cells showing reticulation and 


refractile bodies within the cell. 











The immediate effect of a transfusion of from 65 to 135 c.c. of 
od in an 11 kilogram dog from a dog of the same type and the same 
reed was an immediate increase in the refractile granule cells and a 
rease in the reticulated cells for one or two days, followed by a ris 


is was true whether the vere bled previously and transfused 


aogs 
‘VS 


the same amount or were given the transfusion withot 


I 
eding (Fig. 4). The drop in reticulocyte number was similar t 
und by Voge McCurdy,’? Robertson ** and by Kr yhaa 
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ok 
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4 ne i series t dogs given i with and without pr 10us 
g This dog was tra with blood of the same agglutination type 
tion of the reticulated red cells, the refractive granule red cells, tl 
ung cells, the nonagglutinable cells and the total ree nt is wl 
ind Chanutin ™* in experimental plethora, but it occurred in animals 


vhich had been previously bled and theoretically were not plethoric. 


he sudden anemias developing in animals that have been previously 


12. Vogel, Karl M., and McCurdy, U. F Blood Transfusion and Regenera- 

n in Pernicious Anaemia, Arch. Int. Med. 12:707 (Dec.) 1913 

13. Robertson, Oswald H.: The Effects of Experimental Plethora on Blood 
‘roduction, J. Exper. Med. 26:221 (Aug.) 1917. 

14. Krumbhaar, E. B., and Chanutin, Alfred Studies on 
Plethora in Dogs and Rabbits, J. Exper. Med. 35:847 (June) 1922 
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repeated], ransfused (Robertson) was noted in one of our dogs 
between the twenty-ninth and thirty-second day after a single trans 


fusion ( Fig.1) In this case, 50 « of blood were given to a dog 
weighing 9 kilograms, without previously bleeding Che rise in reticu 
lated count, and incidentally in the. nonagglutinated cells, is shown 


eure 1. The first part of this curve sl 


ows the response of the “young” 

red cells when the bloods are compatible, but of different types, as whe 
[ype II patient is transfused with a Type IV (Moss) blood 

The relation between the number of red cells not agglutinated, the 


ber of cells showing only refractile granules and those cells showing 


~ 


reticulum (many of which contained retractive granules) after hemo1 
rhage is shown in Figure 2. This was a dog which was subjected to 


everal hemorrhages, without replacement of fluid with salt solutior 
| only refractive granules first increased 


then decreased, while the reticulocytes increased ; but with improvement 


the condition, the reticulocytes decreased with increase in the cell 

wing only refractive granules inside of the cell. In our series of 
logs, the increase in normoblasts was slight during any of the experi 
ments, being less than 1 per cent 

Figure 5 shows the response of the immature cells in a case « 
secondary anemia (mitral stenosis, uterine fibroids). The patient, Type 


Il. received 400 c.c. of rype IV (Moss) blood Just atter the trans 
fusion, the refractive granule red cells in the circulation increased 1 
umber. and began to decrease after the second dav, when the reticu 
ed cells began to increase in number [he sum of the two type 
ibout equaled the number of the nonagglutinable cells on the fourth day 
ind ran fairly parallel after that Figure 5 also shows a case « 
pernicious anemia in which, after a transfusion of 650 c.c., there wi: 
fall in the number of reticulated cells in the peripheral circulation, 
ompanied by a temporary rise in the number of refractive granule 
red cells. Here, also, the total number of immature cells equaled th 
mber of nonagglutinable cells after the fourth day, and the numbers 
parallel after that. The difference between the total number of 
ng cells and total number of nonagglutinable cells during the first 
four days probably represents the foreign cells in the circulation. The 
tvpes of the nonagglutinated cells, in these and in the other preparations, 
was determined by supravital staining with cresyl blue, and_ the 
examination of the wet preparation sealed with petrolatum. 

In the case of pernicious anemia shown in Figure 5, the number of 
reticulated cells did not show much evidence of activity, although the 
fact that the total red cell count did not decrease shows that cells 
were being supplied to the circulation. Evidently during the first eleven 


days, in this case, the cells matured in the blood-forming organs before 
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were discharged into the circulation. Later the more immature 


ls started to come to the peripheral blood 

In these preparations, the counts of the nonagglutinated cells were 
naximum number not agglutinated This was determined by mak 
repeated counts during the course of three or more hours, and the 

mum determined by direct observation 

he relative numbers of the different types of cells in the peripheral 


ition was considered as not being dependent on the total blood 
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[Two of a series patients with anemia [The curves represent 

ses, and the differences have probably no intrinsic significance in 
ential diagnosis of the cause of the anemia 

nd the latter was not determined in these experiments. The 


rence in composition of the blood in different parts of the body was 
taken into account, as the data are comparative and represent 


ry blood taken from the same region for each observation 


COMMENT 


The fact that certain red cells—the forms classed as young cells 


may not agglutinate with agglutinating serums accounts for the high 
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unts obtal | some nontranstus¢ ad persons. It aiso means that the 
oe | tae the number of cells showing basophilic phenomer 
ints ¢ cells er trie mM be cell howing basopnHniit phenome 

nd retrac e bodies within the ct | has re iched the number oO! 1 

146) , , : 
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: , 
I e statement can be 0 ( is to the persist € 
nor’ | The 1 nintted out in thes ices merely show tli 
onors c¢ e counts plotted ot l these cases merely 
, . ‘ 1" , 

( r se ( ¢ patient in being abi to produce yo gy cell i nes¢ 
uently decrt ised as the patient’s blood count increased In from st 
weeks to three months in the cases report Thus in Case 
ted by Wearn, Warren and \mes.? when the bl count re 

1 536.000 (111 days after transtusi the percentage ot nonagg 
hyle é TT 0.77 per ent 

est ti s also oft | Live reguial! 
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ting to note the difference in t 


megaloblasts and 


Another differential characteristic was po 


( n the ability of the macrocytes to change t 
The property of n nagglutination is, then, possesse 
reticulated normocytes, normoblasts, stip] 
odies the cell substance, and 1s a property ‘ 
ells he formation of pointed cells in smears 
indicates it all poikilocytosis does not indicate bloo 
these cells are among the last to hemolyze 
Ke des« ribed reticulated cells 
to agglutinate with each other 


blood, particularly in oxalated blood 
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that the reticulated cells had a tendency to rise, being lighter 


tr 


mal erythrocytes. Toward agglutinating serum, however, the 
ir appears to be different. Whether the specific gravity factor 
much of a part in this separation is questionable 
he fact that there was little difference in the response of dogs 
id been bled immediately before transfusion and those whicl 
ansfused without previous bleeding and in dogs in which the 
a different (but compatible) type of corpuscles were used 
s that the transfused cells last only a short time—a few days at 


' sé 1 
tentially anemic condition, Cal 


iximum, and that their rapid disappearance leaves the animal in 


I 


out” the production of young 


11 


The “rest” which the marrow has had for a day, together witl 
ved conditions which the donor’s corpuscles bring about while 

, a ener eal timulus whicl 
present, enables the narrow to respond to a stimulus whicn 
mic cases at least, was inadequate before he productiot! T 
oung cells in animals having presumably the normal number of 


lls suggests this view 


cott and Douglas ** and also C. Drinker, K. Drinker and Kreutz 


have pointed out that following a hemorrhage in dogs there is 
ncv to ver-reveneration, with the eventual productior 
emia. As our studies show that after transfusion the picture 
es much like that after hemorrhage, the “stimulating” effect of 
ions must probably he in this tactor 

esponse to a “call” for young cells, either after transfusion or 


hemorrhage, the first cells to be delivered are those containin, 


g the 


refractive granules; then the reticulated cells appear in increased 


\s these contain refractive granules in many cases, the droy 


I 

number of refractive granule cells (Fig. 2) is only apparent 

the nucleated red cells increase During recovery, the disap- 

e or reduction is in inverse order he cells containing only 
tive granules are then the final stage in the maturation ot 

and their number in the circulation is a fair indication of the 

blood production during health (data published elsewhere), and 

‘lative number is of prognostic importance in conditions of blood 


neration An increase in their number, with a decrease in the 


19 


R 


te 


r 


of reticulocytes and normoblasts, indicates that conditions are 


yycott, A. E., and Douglas, C. G On the Carbon Monoxide Metho: 
mining the Total Oxygen Capacity and Volume of Blood in Animals 
1e Experiments on Anaemia and Transfusion, J. Path. & Bacteriol. 13: 


“AW 


Drinker, Cecil K.; Drinker, Katherine R., and Kreutzmann. Henry A 
ctors Concerned in the Appearance of Nucleated Red Blood Corpuscles 
Peripheral Blood. II. Influence of Procedures Designed to Increase the 


Blood Flow Through the Blood-Forming Organs—Hemorrhage and 


l. Exper. Med. 27:395 (March) 1918 
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the pt tion of mature red celis, and their increase, with a decre 


reticulocytes after hemorrhage or hemolvsis, indicates a return t 


hereas their decrease, with an increase in the reticulocytes 
ative of the continuation of the effects of the disease process. 


tal 


Che resistance to agglutination is probably due to a demonstrabl 


brane around the immature cell. 


tive granules are the first to be delivered into the circulation 
the reticulated cells (many of which contain the granule), and 








\fter hemorrhage, the cells showing the large intracellula: 











IN. VARIOUS 


This report is based on the use of the Widal test tor hepatic insufh 
9 ftv patients with miscellaneous conditions. It 
esent ( eK ise ta study suggested t me by the state 
yy Widal, Abramui and lancoves in 1920 that leukopenia tol 
U tal i tein meal ts t regarde las a deli e test 
cle ( thie live 
The technic of the test proposed by Widal is simple Che subject t 


amined abstains completely from food for a period of at least 


hours preceding the test Chis detail is of great importance, as the 
stior f nitrogenous food, no matter how small the amount, inter 
greatly with the reactio1 \ leukocyte count 1s made, and then the 
ect drinks 200 gem. of milk (a glass of milk, the exact amount not 
¢ essential Subsequently, the leukocytes are counted at intervals 
wentv 1 utes (the author uses half hour intervals) tor a period ¢ 
irs Normall there is a slight leukocytosis following the 
stro. i the n ilk, ind the count never talls below the prealimentat 
he ccurrence of postalimentary leukopenia is considere 

g ! in evidence of hepatic msuthcienc) This leukopet 

present, usually appears in the first hout 


e principal experimental data on which Widal’s test is based 
le the production of a crise hémoclasique (1) by the injection ot 
nercial peptone into the general circulation of a dog; (2) by the 
ishment of an anastomosis between the portal vein and the infer 


] 


cava of a dog during the digestive period, under which conditions q 


isis occurs in unfed controls, and (3) by the introduction of blood 





the portal vein of a dog during jhe height of the digestive period 


il Che syndrome of the cris« 


the saphenous vein of the same anin 


hémoclasique, which is attributed to an upset of the colloidal balance of 





blood, is characterized by leukopenia, a fall of blood pressure, hyper 


1 1°79 1 


ulabilitvy, and a change in the refractive index of the serum. The 


*From the Department of Internal Medicine, Long Island College Hospital 


Widal, F Abrami, P., and Iancovesco, N L’Epreuve de l’hémoclasic 


tive dans l’étude de l’insuffisance hépatique, Presse méd. 28:893 (Dec. 11 




















I} ! i [4 
st important component of the reaction, and the one on which the 
, ; 
al test 1s built, is the fall in the leukocyte count 
On the basis of his investigations, Widal formulated the hypothesis 
, 
ne of the functions I the liver, the proteopexic tunction, 1s ft 
the peptones, proteoses and other disintegrating protein substance 
in the portal vein during the digestive period and to trans n 
to an innocuous form \ deficiency of the proteopexic f 
the entrance of split protein products into the general circulati 
g the distur e of colloidal balance which is m este 
‘ enome! ‘ the hemoclasic crisis 
: , ‘ 
previous « munication, the author * re rt i st f st 
1 1 a. j T 
i leukocyte rve | e1gnty I ersons I eve 
¢ some caevrrTee le ( TOs1s 1 ] we the S npti ¢ 
milk; in other w s, the crise he clasiqu ¢ the 
3 oe os 
.—— | 
a 
Arcs j 
Ls 
a 
Lie 
At + 
‘ 
+> 5 > ’ 
j r i leukocyte ( rve eignt al i 
st and betore test mea 2. one-half } ft milk t 
4, one and one-half |! rs after milk; 5, two hours after milk maximal 
leukocytosis; B, minimal degree; C, composite curve of leukocyt 
hty normal persons. In every instance, some degree of leukocytosis s 
( he interrupted lines A and B represent the limits of variation; that 
ey are the curves of the cases in which the maximal and the nal 
of leukocytosis, respectively, occurred. The solid line C represents the 
site curve of normal postalimentary leukocytosis, the average of the 
byt | 
Laine i 


n a normal person 


he 


stalimentary leukocyte curve, did not once occur 1 
ere was considerable uniformity in the curves chart shows t 
y these eighty normal subjects 


Phe 
te wether with 


mposite curve given | 


two extreme variants 
The literature appertaining to digestive hemoclasis is voluminous 


¢ 


to a large extent, contradictory, and it would be an unprofitable 
Feinblatt, H. M.: Alimentary Leukocytosis in Eighty Normal Men. A 
idy in Reference to the Crise Hémoclasique of Widal, J. A. M. A. 80:613 


March 3) 1923 
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. lane — s atients the t] leads for further 
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efit ' oht mr Urllisit Lhe Tact il ( S itive series 
( oht rl ersons a crise het OClasique 1d t nce ( r estal 
Tick ] ’ + +} + } ] 1 } ’ t+ + aril } t ] 
lishes the ta it this phenomenon must necessarily be construed as 
pathologic; but, depending, as it does, on an upset of the colloidal 
bal +] 1 the " ight nceeivablyv result fr creat 
alance ¢ ad, the crisis might conceivabiy resuit trom a great 
} ] 
varietv oft abnormal states 


The Widal test was performed on fifty patients suffering from 
various conditions. According to the type of postalimentary leukocyte 
curve attained, the patients were classified into three groups as follows 


(1) those vielding a frank crise hémoclasique (relative leukopenia one- 











e hour ifter the est meal ) 2 thos 1¢ ga " 
relative leukocvtosis one-half and one hour after the test me 
those yielding an indeterminate curve 
e data presented i1 the foregoing tables are sufhcient to show that 
clasic crisis 1 ccur in a great vari f ditions 1 
t insufhiciet 1 not evident on ] il ¢ n iti es 
( a t 
M ‘ ‘ 
Dial 
“ 
R - } ~ 
‘ [ M 
Nodakia’s dis ’ 
g T Q Q 
sive zee 
a ‘ 8.6 ‘ 
( lecomp 
I « 7 T 
~ } I ¥ ] 
Hypothyroi ys 88 
td. 9 50 ‘ 
of course, have no great bearing on the validity of the \Widal 
In the first place, a considerable degree of anatomic damage to the 
n escape detection by clinical methods, and in the second place, 
risis is supposed to be due to a functional defect of the liver, which 
| be not in the least incompatible with an organ showing no lesions 
ecropsy. This test is based entirely on biologic principles The hemo- 





sic crisis is evidently a nonspecific anaphylactic reaction, which 
experimental evidence has shown can be produced by the entrance of 


ttal blood into the general circulation and can be prevented by the 








ction of the liver on such blood. It is unfair to apply anatomic 
standards to such a test, except so far as it must be acknowledged that 
deficienc ( s much more apt to be present in an organ badly 
lamaged 
Many workers, particularly in Germany, having obtained results 
similar to mine, that is, a hemoclasic crisis in conditions not related t 
the liver, | ( een inclined to discredit the wh le test [To me this 
ttitude does ippear justified It undoubtedly is fair to conclude 
he ¢ é t positive SIS es t necessarily mean tl 
the liver 1s ba maged, espec ull view f the ict that 1 erta 
seases wrest i tube il its Tix | ges I example 
holeli iS enon. ic react .! ears with the removal of the 
LIS¢ | t ¢ the risis Cal ense re ¢ strued as in 
‘ , d 
H \ 
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Ne 
itive of a general reduction of hepatic function, but rather of 


leficiency of one particular function, the proteopexic function. It 
for this reason that it would be a fruitless task to make a parallel stud) 
between the Widal test and other tests of liver function, such as the 
phenoltetrachlorphthalein method 

In two cases in which the patients, both of whom appeared clinicall 
to be suffering from advanced hepatic disease, came to necropsy, the 


Widal test was of value in the differential diagnos! 


REPORT OF CASES 


1.—J. A., a man, aged 59, married, whose history, physical signs and 


( _ 
laboratory findings established the diagnosis of taboparesis, further exhibited 
considerable enlargement of the abdomen together with the signs of ascites 
Paracentesis vielded a thick, mucilaginous fluid, which contained 0.2 gm. of 
r liter, was sterile, and showed a few polymorphonuclear and many 


albumin pet 
undifferentiated cells. The Widal test gave a curve of 10,000 cells before the 


ingestion of milk, and 10,000, 12,000 and 13,000 cells, respectively, at one-half 


hour intervals afterwards, that is a normal response At necropsy the caus¢ 














‘ scites was ft 1 to be 1VXOI vol @ the o1 " the 
Y Except for slight ngestior an mvyloi < nye is 
, : , 
< Ae. s 8 i ige¢ e rie \ rave i 
ohtee vea rior te dmissi 1 ffered f ’ 
I ccasional vo ng, followed in the course several m I ‘ 
tre r of the | ls petit ne ew ( F 
ce He id alw S en he drinker 8) pl x 
could be palpated four fingerbreadtl elow the 
efinite yellowish tinge to the sclera The Widal test -g " 
Hi ell etore the ingestio1 t mil nd 15.800 and 11.800 Ils respect 
| t Is terw that si nk fi 
‘ { } tat . N . eve ed « f 
ig Sect s from the liver. which w marked] ( 
¢ ! at t l ilar th ere t 
reduplicat of the smaller bile duct ile 
+ ' + ’ ‘ | + 4 
ve 
THI \RIABILIT ( E I K¢ I } 
ne point which becomes apparent from an examiunatior t the 
bs } rs ¢ _T -_ > “$< , ] t 
on seems to be of great practical importance, name ( 
f the leukocyte curve It appears hat the reiation rt the white 
cell count to the digestive phases will have to receive greater 
sis. So marked are the fluctuations which may follow nothing 
+] he imenas , 1. Ik th: ae a a 
than the ingestion of a glass ot milk that our ciinical deductions 
, , , - 
tten prove to be erroneous unless we make proper allowances 


is one patient, a man, aged 62, with lobar pneumonia, yielded a count 
7 400 cells before ingestion of milk and of 27,600, 24,200 and 41,400 
respectively, at one-half intervals afterward. Certainly a variation 


7.200 cells in the short space of one-half hour might lead to a 


rent interpretation one way or the other in cases in which only 


gle specimen is taken. It may, perhaps, prove eventually to be more 
ble to make our inferences from a leukocyte curve rather than from 
rle count. 


CONCLUSIONS 
Che crise hémoclasique of Widal, as evidenced by the postal 


tary leukocyte curve, does not occur in normal subjects 


2. The hemoclasic crisis has been observed by many workers in 

tients who showed no clinical evidence of hepatic disease. My results 

e been in accord with this general trend. It appears established that 

s test can in no way be used to measure quantitatively gross organic 
lamage to the liver. 

3. The Widal test should be considered as relating not to liver func- 
tion in general, but to one particular liver function, the proteopexic 


function. 
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e possible errors inherent in the method itselt lable 
shows thes« mparable results, emploving both dyes, in tw 
' oan | j weuail =. , Roticease 
ogs and two patients with mild chronic arthritis. Hematocrit det 
turret 9 = ] = . s+ a90raTK TS f 1 ] a? leh 
tions ’ made by centrifuging 15 cu. f blood in cali 
entrifuge 1 for twenty minutes at the rate of 3,000 r 
tC re ‘ l gi I ai ( Liat ( 
{ e hemoglobit ent s estimated accor 
¢ ti the ti r I d mie 
es ti ts was nN te trie ht \ 
uv i¢ 1 ( ( ec t yas ‘ 
( ve cle AW) ~ ere © ( 
| Plas " ' 
{ W , \ 
Ke ‘ ‘ for ‘ ( 
Kg 
re aux 
' ; 0 7 
‘ g ¢ 73.0 ) r S 
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WW restricted to 1.500 « c M nierate exercise was taket 
one or two miles daily Desiccated thyroid was g 


sufficient dosage to elevate and maintain the metab 


ite at from 20 to 25 per cent. above normal for from five to ten da 
this level toxic symptoms were absent or slight. From one to tl 
urses of thyroid treatment as noted above ere given each m«¢ 
RESULTS 
The changes in hemoglobin, red blood corpuscle content, plasma 


] 


total blood volume following reduction in weight and surface ( 


aried with the individual case The detailed findings are given 


5. Palmer, W. W.: The Colorimetric Determination of Hemoglobit 
Biol. Chem. 33:119-126, 1918. 

6. Du Bois, D., and Du Bois, E. F \ Formula to Estimate the Appr: 
mate Surface Area if Height and Weight be Know: Clinical Calorime 
Tenth Pape Arch. Int. Med. 17:863-871 (June 191 
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Four types of variations in blood a1 plasma volumes during we 
] ] fxevy ] y ¢ : ; : } sic -"" 
rough the typical course of typhoid fever, which nught account 
JI 


ld degree of secondary anemia. In Case 8 the fall in hemoglol 
from 129 to 108 per cent. was accompanied by a decrease in the t 
number of circulating red blood corpuscles; this was probably a tn 


nemia as there was no change in the plasma volume. In the remai 
¢ eight cases there were no noticeable changes from the init 


leterminations. 


sma Volume —The initial determinations were relatively lowe1 


an normal when compared to body weight 


ariation is from 42 to 54 c.c. 


In normal persons, thi 


for each kilogram: in these cases it was 














27 t WS cx HH evel whe! npare it : 
sma volume ved littl nge from normal 
Ico J } - I ‘ S I wing a Tre lucti 1 we ght l 
iS! ume lhe relative increase applied to bot! eig] 
( re In ( ¢ ] i } there $ Oo ssociate 
tage ol re | ( scles € hree ( Case f d / 
s a measurable fall wit t other ¢ ences of ( 
arked fall 28 to 29 per cent. ) total plasn On c l e 
aun tT d 14 a See these patients are of st 
t In Case 14, the patient entered the hospital with t ¢ 
1 typical course without complications. He t 11 kg 
Blow eXa nat on three Casions t inte ret 
~ lower i ste \ lecreast n total plasma n gv t 
t+ c.c., or 29 per cent., and accompanied by a small de st the 
ntage oft red Db corpuscies trom Q to 36 er ct he 
e decrease in plasma was from 47 to 37 « for ¢ 
2.215 to 1,670 c.c. for each square meter. In Case 11, the tient 
7 kg. in three weeks in 24 ke in seven months under t 
ment tor ybesity 1] S marke 1 loss In weight Vas ed 
decrease of 1,100 c.c., or 28 per cent in total plasn he 
. , 


weight, 42 c.c. tor each kil oT 


ined unchanged, but there was a definite decrease in the relative 
nt of plasma to surtace area There was no striking loss of 
globin or change in red blood corpuscle percentage 

six of the seven remaining cases in which the loss of weight was 


6 to 15 kg., the changes in total and relative plasma volume wer 
i Volui he initial determinations in all but three ses 
blood volume when compared to body weight. In 


ed a reduced 
(Cases 8, 10 and 14), the findings were from 77 


¢ exceptions a S, 
c. for each kilogram, coming within the range of the normal 
tion of from 74 to 99 c.c. for each kilogram he variations in 
relationship of blood volume to surface area are greater in obese 

2.915 to 3.730 


sons than in normal subjects. The former vary from 
rr each square meter, and the latter from 2,790 to 3,460 cx 


The results of total blood volume estimations were 


for 


T¢ 


square meter. 
e variable when compared with loss of weight than those of plasma. 
Three patients (Cases 1, 4 and 7), after the loss of weight, had an 
rease in total and relative blood volume, and this was always assoc 


The 


}- 
i 


with an increase in the total and relative amount of plasma 
blood corpuscle percentage did not change in Cases 1 and 4; in 
ase 7 there was a definite decrease. In Cases 2, 3, 8, 9, 10, 11 and 








there Vas a demonstrable decrease 1! total blood volume, accon 


panied by no change or a slight fall in the percentage of red bloo 


rpuscles In five of these ( Cases 2, :, 9, 10 and 1] ). this decrease 
total blood volume was not accompanied by a relative parallel decreas 


in relation to bodv weight and surface area. On the contrary, in tw 


lecrease was found Che latter cases (Cases 14 and 8) were striki 
narked fall of from 28 to 29 per cent. in blood volun 
his decreas« is due to a loss of both plasma and red cells in Case 14 
ile Case & the loss was demonstrable in the red cells only. 
In Cases 12 and 13, there was practically no change in total 
relative amounts of blood volume Plasma determinations also showe 
chang Roth patients lost relatively little weight while und 
COMM! 
Loss of weight in this series of obese subjects did not occasion ¢ 
tant changes in blood and plasma volume, or in the percentage of hen 
gl red blood corpuscles. Four types of blood changes are sh« 
the chart. In Cases 5,6 and 7 there was an increase in total plasma 


ecrease in the percentage of red blood corpuscles and little or no chat 


in total blood lume Che increase in circulating plasma may be relate 
to the therapeutic use of thyroid extract. In only two cases (Cases 14 
ind 1] here a marked decrease in total plasma In Case 14 
typhoid fever was present, and in Case 11, the loss of weight amount 
to 24 k ss of plasma in typhoid fever suggests that there may | 
sin plasma in other acute febrile diseases. In Case 11, 1 
ss of plasma varied directly with the loss of weight, so that tl 
initial relationship between body weight, total plasma and total bl 
remained constant: 42 and 68 c.c. for each kilogram. If a low relati 


blood and plasma volume is alwavs found in obese persons, as our result 
show. then the determinations in Case 11 indicate that even at th 
reduced weight of 70 kg. the patient had an abnormal amount of adipos« 

Che total circulating blood was increased in two cases, suggesti 


that loss of weight may have opened up resting capillaries and thu 


increased the amount of blood in circulation In Case 4, the earl 
disappearance of a slight edema may have been a factor in causing 


increase in circulating blood volume. The marked decrease in bloo« 
volume that occurred in Cases 8 and 14 is of special interest. Ih 
Case 8, in which marked obesity developed in six months, the decrease 
vas due to a loss or possible redistribution of red blood corpuscles, as 
no change was found in the amount of circulating plasma. The fall in 
red blood corpuscles and hemoglobin percentage strongly indicates that 


red blood cell destruction had occurred. There were no other clinical 








; 


s indicative of anemia. On the other hand, in Case 14 the red blood 


uiscle percentage and total circulating blood volume wer decreased, 
well as the total plasma he anemia which occurs in typhoid tever 
explain the red cell loss, while the loss 


f plasma was possibly 
“Jd } the " We 1 > “etal ly ’ oT 1 +} lice 
ciated with the excessive protein catabolism present in this dlsease 


~ MMARY 


g blood and plasma volumes whet mpared to | 
ght are smaller in obese than in normal persons 


2. Loss of weight in obese subjects, as brought about in this series 
uses, did not result in constant changes in blood and plasma volume 
I ercentage of hemoglobin or red blood corpuscles (hematocrit ) 


‘ 


I weight there was evidence rT 
dilution, but no definite evidence of 


s. In three cases, following loss of 


anemia 
+. A decrease or increase of total circulating blood 


7 
11 volume n 
eduction in weight In this series. when a marl 


rrea, there was evidence of anemia 











si 
1 ¢ j ’ 
ne most y GTO! Ot porsone atients encountered at a genet 
spital is the group that has taken mercuric chlorid It is taken wit! 
suicidal intent in over 90 per cent. of the instances, and the vast majorit 
the group are young women Che accidental poisonings are 1 
juent, and occur when a tablet is taken bv mistake for a coal tat 
ther preparatiot Occasionally, the patient who has used the s 
ablet in the igina will present herself ()nce a child wl ad swa 
] } ] } ] - lor ; 9 
owed the mercury trom a broKen thermometer came unde treatin 
| | ] | 1] 
For the most part, the poison is taken by mouth, usually by swallowu 
the tablets, and occasionally by dissolving them in water bef 
swallowing. One patient ate some diluted mercurial ointment, a1 
nother drat 1 1:10 mercuric chlorid solution which she obtained n 


When the mercury, even in tablet form, enters the stomach, 1 


ison Is KIV taken up, 


and in experimental animals (dogs) t 


mercury has been detected in the blood three minutes after a tablet was 


place the animal’s stomach This occurred when the dose 

mercuric chlorid was 0.5 gm. per kilogram of body weight In dose 
is small as 0.024 gm. per kilogram, mercury has been found in the blo 
ten minutes after the tablet was placed in the stomach \s soon as t 
mercuric chlorid gets into the circulation, various pathologi hange 


ceccur rapidly \s shown by Burmeister and McNally, these chang 
degenerative in character, and, if continued, lead to individual ee 


leath The kidnev 1s especially attected, and these « 


simultaneously with the presence of mercury in the circulating blo 
hey found that in massive intoxications the immediate renal change 
vill vas with the size of the dose, while in smaller dose s, the re 


inges will vary with the duration of the intoxication Though tl 
ie intoxication seems to be borne by the kidney and liver, 
is shown that the entire body suffers from the metal injury Rose 
bloom,? in a study of a fatal case of mercury poisoning, found mercury 


In practically every organ of the bi dv, in luding the bones and central 


nervous system 


*From the Department of Medicine, University of Cincinnati College 


Medicine, and the Medical Clinic, Cincinnati General Hospital 


1. Burmeister, W. H., and McNally, W. D Mercury Poisoning, J. M. Res 
36:87 (March) 1917 
2. Rosenbloom, J.: A Note on the Distribution of Mercury in the Body 


in a Case of Acute Bichloride of Mercury Poisoning, J. Biol. Chem. 20:123, 1915 
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When death occurs, it is usually the result of the kidney injury 


+} 
t 


Iney injury; that the injury t 


ted with the development of an acid intoxication, and that the delave 
° 971 e P ] + ] Pt ; he or " P eanxt ] "7 ++ 
¢ jury 1s not due to the action otf the mercury as such during if 
ination by this organ Mac Nider * has also demonstrated experi 
lly that poisoning by uranium, another heavy metal, is associated 
the development of organic acids, such as diacetic acid and ace 
he kidney changes are those of an acute nephritis; there usuall 
elops a pale, swollen kidney, perhaps with hemorrhagic areas, t 
lar in the more severe intoxications Menten,’ in a series « 
eriments on rabbits, found that in animals that received above 0.005 
per kilogram, gross pathologic changes could be detected t] 
re in a short time If the dose of mercuric chlorid was much 


ller, for instance, 0.0012 gm. per kilogram, given intravenously, 


Nider,® who has studied the action of mercury on dogs, found that 


it 


e acute mercuric chlorid 


» the kidnev has been constantly ass¢ 


scopic changes indicating 


g g 
minutes after the injections. These changes were well defined and 
be found in the liver as well as in the kidney. The experimental 
s of the poison were smaller when compared with the lethal dose 
004 gm. per kilogram, as found by Barbour In one or our patients 
died within nineteen hours after taking 0.03 gm. per kilogram, the 
showed marked edema with but slight edema of the kidnevs iF 


her patient who died seven days after she took a similar dose 


psv revealed the most marked acute changes in the kidneys, thoug 


liver was severely injured 


mon with others,’ we have found certain constant changes in 
od chemical studies on animals and patients. There is a retenti 
e nitrogenous elements, such as urea nitrogen, uri 
n, depending on the extent of the body injury, especially that 


kidney. Acid intoxication, as evidenced by a reduction of the all 


nt in the patient, the nitrogen elements of the blood return to normal, 


vether with the alkali reserve and the whole blood chlorid concentra- 


f 


e, is one of the most frequent findings. There is also a diminution 


e concentration of the whole blood chlorids. With the improve- 


MacNider, W. D \ Study « 
Dog, with Special Reference t 
1918 


the Kidney Injury, J. Exper. Med. 27:5 


MacNider, W. D.: Uranium Poisoning, J. Exper. Med. 26:1, 19 (July) 


Menten, M. L.: J. M. Research 43:315 (June-July) 1922 


Barbour, H. G.: Mercuric Chlorid Poisoning in Animals Treated Unsu 


essfully by Parenteral Administration of Hall’s New Antidote, J. A. M 
64:736 (Feb. 27) 1915. 


/ 


Killian, J. A J. Lab. & Clin. Med. 7:129 (Dec.) 1921 


tf Acute Mercuric Chloride Intoxicatio1 


intoxications death occurred, due ¢ e! 


he shock associated with the severe mercury enteritis, or to a delayed 


kidney injury could be detected within 


\ 








22¢ {RCH ES OF INS f EDICI 


thor n severe intoxications, the phenolsulphonephthalein output. ts 
rreatly lowered, not infrequently to zero. With the improvement ot 
the patient, the output gradually rises. In several of the patients studied 
who had a complete anuria for a day or more and in whom the kidney 
functional test did not show any excretion of the dye in two hours, 


there was a steady rise of the phenolsulphonephthalein output with the 


nprovement in the patient’s condition. In one patient the output 
gradually rose to 66 per cent. on the thirty-third day of the disease 
iter a complete anuria for three days and a severe oliguria for the 
\ gy tw Chere is a moderate increase n the white cell count, t 
igh as 20,000 or more, with an increase in polymorphonucleat 
\ few davs after the potson is taken, this increased white cell count 
eradually diminishes as the patient improves, or 1t may remain increas¢ 
{ it] 
é dings e significant \lbumin appears ¢ 
ften several hours after the patient has taken the poiso1 Soot 
there is a diminution in quantity of urine, which is often the 
rerunner ot omplete anuria \s the quantity of urine secreted 
iminishes, the organic elements increase, and all forms of casts and 
many bloo s cells are frequently found. In patients with severe 
toxications, the urine is often bloody One ot the most constant 
lings has been that the urine is highly acid to methyl red \s the 
intoxication progresses, all signs of uremia may be present. Headaches, 
ma and convulsions are not infrequent in this type. In several of ou 
itients, a generalized edema occurred. In one patient with a total 
suppressiot f urine for three days, followed bv two davs when he 
iided only a few ounces each day, a generalized rather severe edema 
develope The edema of the evelids was sufficient to obstruct his 


sion. The entire face, neck and extremities were puffy, and a moderate 


umount of ascites was present his edema rapidly subsided as soo1 

is the patient mmenced to void. In one of the tatal cases, in a patient 

who lived twenty-one days after she was poisoned, there developed 
; | 


marked enlargement of the submaxillary glands, herpes of the lips 


pleurisy and finally terminal pneumonia 
[he diagnosis of mercury poisoning is not difficult Che patient 
usually gives a clear history of taking poison Che characteristic 


symptoms with the urinary findings are almost constant. In practically 
all of the patients that came under observation, the vomitus, urine or 
feces was examined for mercury by the method of Vogel and Lee 
Metal has been found in the urine within fifteen hours after ingestion, 
hut it usually does not appear in the feces before from thirty to forty 


Vogel K Ml and Lee, cm 2 Detection of Mercury in the Excretions 
I. A. M. A. 62:532 (Feb. 14) 1914 








he bowel, and can usual 


urs Most ot 1t 1s excreted by t 


1 
from seven to ten days, though in a few patients I has been found 
la davs later 
rREATMENI! I MERCURI CHLOR OLSON 
he treatment of this intoxication presents itself as a dificult 
1h] I, he last decade ; ‘ led st — 1, 
em i the last decade many o-called 1x ( | ‘ et 
esented For several of them claims are made that the mercury 1s 
aced in combinatio1 with the therapeutic agent, thereb yroducing 
tOXKK substance which subsequently can he eliminate | the 
ology of this mtoxication 1s understood, it 1s ¢ -ident that patholog. 
wes take place rapidly, depending Ol the sever ( the 
lhe problem then 1s how to overcome the effects the 
Phe f: oe al 1 io Sn ‘ | 
e tamiliar cioudy swelling all ale aegt e nye 
Lidiney are merely an example of the changes at | 
¢ cainey are merely atl example 0 the cnang¢ I ve takell 
e throughout the entire body lf the process continues, cell death 
, — £1) ond the _——- ai = ‘ ee 
ecrosis follow, and tne organisn succumbs ( 1 gerne 1Z¢ 
jeation. Knowing this, wt believe that <« nceless to attempt t 
teract the metallic poison itself, but that our effort shoul ‘ 
ected toward preventing the irreparable patholog1 ges that will 
f the intoxk stion is not combate: he ¢ oudy wel ng epl 1S 
1 1 int 1 1 - t +] ri . 1 
remia are associates with an 1 reas¢ e pro i 
s Fischer s] vs that these cl inges re 1¢ to the ( Sis 
facNider * found this acid intoxicatio1 ilwavs asso ed with mercu 
ing. With another heavv metal (uranium) potsoning, Mt found 
ds were produced by the intoxication, and that the 


organic ac 
{ an (sodium bicar| 


inistration of an alkali 


he uranium by delaying the tormat of organic acids 
| oa — . +] sn tins tome Oe 3 ¢ , — 
Che logical treatment, then, seems to MD o attempt to counteract 
holog1 changes that have occurred ; to pre vent the progress Ol the 
hologic changes, and. finally, to eliminate the toxic material as soon 
SSDI 
The treatment developed attempts t carry out that program, and, 
of treatment, it has been fairly 


hen compared with other methods 


iccessful 
The treatment 1s divided into several stages As soon as the patient 
observation—the sooner the better—a stomach tube 1s 


with 2 quarts (liters) of a 


This is continued until the 


(178 c.c.) 


omes under 
troduced, and the stomach is washed 
‘turated solution of sodium bicarbonate 
Before the tube 1s remo ed, 6 ounces 


of magnesium sulphate 1s allowed to remain 





ishings return clear. 
a saturated solution 


a 


¥ Fischer, M H Edema and Nephritis, New York, lohr Wilev & Sons, 





¢ r 1 
t er taking the pots nd pr ivy some ot the met 
i t thie ysten prutye receive al nt 
f iS Si fter the elin treatment 
] + 
it r ve ‘ ; or er’s s , 
t ( ! te Na.Ct 
P in 1.0 
» t ( ~ 1f1 + 1 ( t 
’ , Se itient e not at ' 
t e tolerat 
ent . e ft , re 17 te 
‘ " SOM f , ref tic | 
t | Vel n | t 
t ‘ S j teaspool 
) livy +t ; 
‘ , I S t ) S mn ite 
ta oe ie] na tient receives & un 
<4 
) ; ’ + } ti ) t ‘ TIS 
\ + , ++ tt ’ * + 
\\ l ite i 
; +} | ve ] ve t \A thre art 
t t een use except ¢ ew patients W t 
‘ : ’ \ thera et 1s ve : ding meat , 
{ { 
ntr é t) url s1s \Le encdea rt 1 e tT 
‘ r | r ts leas er h emot ite 
t t Is r tiie . r \ } 
‘ ¢ . ¢ ' j f+ ‘ 
¢ I \ i sease oress and Otte i 
—_ ; Il "+ ’ +1 ++ tt ’ +} tient ‘ 1191) 
t ( ess ae $ ea ent ¢ ite isulal 
11 +11 : 11 
( tities of urine \lbumin, casts and bioos re usual 
; 1 ie am 
‘ ind eradu: minish until the urime become 
\l +} t) ¢ 11r 1 hee t = rma url 
cit I if ’ iS tl ) a ( Tila Tt] 
‘ nm ot Snseetenenth a ame talvtese 1 : rf +} 
, t 1 ree ( l ny tik SO! l 
} o | 1 11T slorid 
tient | t ¢ over / graims (U.40 g1 ot mercurik chl 1d il 
} | i717 } 1 
S ws n nary disturbance seco! ( t times a thir ntra 
] + 
vel ect Fischer's solution 1s give lhe injections art 
’ 1 ) Su e davs 
gyivet Lid i 


Previously [ have rer rted 
sroups of patients \t the present time, I can report 


f 135 consecutive patients poisoned by some form of mercury with 


ric Chlorid Poisonir 


10. Weiss, H. B \ Method of Treatment of Mercu = 
. A. M. A. 68:1618 (June 2) 1917; The Treatment of Bichloride of Mercury 
Poisoning, Ohio State M. J. 13:595 (Sept.) 1917; The Principles of Treatment 
in Mercuric Chlorid Poisoning, with Results of Treatment, J. A. M. A. 71:1045 


(Sept. 28) 1918 
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1 ] , 
ot less t 0 per 
OO9 ¢t 2 n 
milat imounts \ 

+? t t Bi 7 \ t 
()t est sevel 
irine was establis! 
} 1 +} n t sfc 
id] Lilie I 
> on I met rie 
ent wa lelave 
patient placed , 
} qaney SCad ( 
1 res ecret 
¢ i ¢ nica re 
’ 1 
t severa it These 
ted did 1: af . 











iven immediate] 





forced fluids by mout 


| S| y 
were employed. Whe 








resent the atientsS we 
in the earlier ses of our series, rendered sugar free by dietary reget 
in i 1€S, 1 | d gar ti by d ry og 
1 ai aces : , ] 
gation re initiation Of specif nerapy In the former rr‘ 
immediate « minations of urine, blood sugar and the alkali reserve 
the ion [ the \ S] e met! were mace ind sual yar det 
lace , Ot 20 wits Vas givet eT e the esuilts « I 
¢ minat ¢ etermine | the se cases, the Su Vas give 
ce, with orang lice glucose, by mout rectum or int r 1s] 
‘ ] ] ] ] » ; ] 
When patients did not show alarming acidosis an effort was made at 
4 . j ] » £ 1 - tT? tet - - 
start to render them sugar free on an under-nutrition diet, and later 


the series they were placed on a low diet usually containing 50 g1 
arbohydr 


—s 


50 gm. protein and. in the absence of acidosis, 50 g¢m_of 
fat. The patients were kept on this diet for a period of days until t 





Vy 





1 


as practically constant, in order to establish a prelimi 
period in which a patient’s ability to utilize sugar without insulit 
ulministration could be determined 
Owing to the fact that the proteolytic ferments of the stomach and 
pancreas destroy insulin, this drug must be administered hypodermicall 


1 


or intravenously, and it is improbable for this reason that this mode of 
administration can be changed to the ordinary one by mouth. Insult 
must be given with definite relationship to carbohydrate intake, as its 


action is dependent on having carbohydrate on which to work. Conse- 


*From the M: 1 Service, St. Luke’s Hospital, New York City 














ntly, we have given it subcutaneously about fifteen minutes before 


ils with the idea that the absorption of the drug into the circulation 


the carbohydrate from the digestive tract would go on at 


roximately the same time 


lwo things are necessary (firsy, there must be glucose in the 


non which the insulin may act and thus prevent the development 


mptoms of hypogly emia ; con® a sufficient amount of insulin 


ld be given to take care of the carbohydrate, thus keeping the bk 








~ 








low the threshold of excretion. Our ordinary procedure has 








to determine the amount of sugar in the urine on constant diet, at 


eive the amount of insulin that will enable the body to utilize the 
[his is no easy matter as the number of grams of carbohvdrat 
ilable gle unit nsul s variable em é 
e ( incti f the individual pancreas, our low figure being 
nd our high figure 23 gn Phe dividu eas 
insulin output so that what is true for the patient one ! 
e true another day In general, however, taking an average 
unit and sing small doses with low diet to begin with, we have 
ble to control glycosuria rapidly and to get the patient 
tenance diet 
dq Sugar determinations were made < a tasting stoma i t 
é periods after insulin administration. Contrary to the iles 
ing in the ordinary treatment of diabetes, the high figures wer 
lv fasting, and the low figures were those following meals and 
admiunistratiot1 Consequently, when the single blood sugar wa 
we made our determinations two hours after luncl This was 


to avoid the dangers of hypoglycemia, several cases of which have 


observed by those working with this new agent The symptoms 


1 


arv from hunger, fatigue, sweating, feeling of nervousness o 
or, to convulsions and coma. The more serious symptoms we have 
personally observed, although some of our afternoon blood sugar 
rminations have been as low as 0.05 per cent. These symptoms 
speedily removed by the ingestion of carbohydrate, preferably 
ge juice, or in severer cases by glucose solution given by mouth, 
um or, if necessary, intravenously \ll patients discharged on 
lin were instructed not only in the technic of calculating and 
1 


iSO 


ching their diets and the analysis of their urine for sugar, but a 


erning the possibility of the advent of the symptoms characterizing 


poglycemia and the nature of these symptoms. They were also told 


1 ; 


take orange juice if the symptoms were marked. We have no 


I sidered it ad\ isable to discard our preconceived notions of the effect 


hyperglycemia and its consequent glycosuria in reducing pancreatic 
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’ S eT He pS 
y 1g | e tne ¢ el is 49 exces 
ne é troge eing 7 on e ¢ 5 
te s 4 . oO} \\ le tiie el ty O 
( ite | geste Not tie i 
trose nitrogen rat the urine reach 2:1, t 
ing derive rt from | protein. Yet this pat 
iter Was ble t e 220 gn igal ? units 
e cal tlate 1 tl 1 wa uga ible 
ulin, 23.3 g1 ( nit Does tl sure represent t 
s a restora eat uncti 1 take! 1 
ems far more pt! le than that the imsulin unit s be 
é rectly the burning of such increasing amounts 
o other case in the series has the pancreati wncti hus 
The history t s significant, as symptomati diabetes 
tooth infection of severe nature, and it is probable that the 


ic function if previously impaired was mucl damaged | 


mplete laboratory report of this case, during the patient's st 
spital, is given below, in addition to the graphic cl 


harts (Figs 
2, 3and 4). 





| 
ed 


2 listor) \ man, a 
had diabetes tor one 


g 20, single, a chauffeur, born in the | 


and one half years 
n March 22, 1923. He said he 


ecident. On January 


He was admitted t 
thought diabetes followed 


an aut 
23. he consulted a physician 


because he w 
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4 (Case 1 Period from February 12 to May 12; weight, May 12, 122 








| \ diag Sis liabetes W ma L hie atient had 
é t ir pneum " ] i! rr I l t 
ft Chis reveale I 2 mporta except t 
t t é ! ed On adm the tal ¢ ‘ ghed 98 p 
42.4 ¢ n May 1, 1923, 112 p 50.8 ke Sug the uri 
20 y 300 n 
, , As th i ; sciat — 
1 tel d the diet w creased to a m tenance 
AA lor the insulin d ive eased su Ita s tre ] 
7 t I Was al ninte oe t ‘ + + ke 
eight ell clined al shat eva ‘ ‘ 
; mn 8 ' ‘ +} 
, Is 
\ I n I I R 
He t tal ot 8, 192 
M 22, 1923. The patient t al s t ( 
endectomy performe 1921 There é ! ther 
¢ could » te ¢ d H + ‘ or R 
’ tt Che examinat is negative I patient’s w 
1 is 94 nd 40.63 ke veight irge, 10144 po 
; y gar content of t é s 70 gr t lood sugar, 65 
4 The iti t s t na \ t 
vas exclude He w irved on the xt sevent 
ng tically sugar free [Twelve units of l ere given 
t diet of carbol rate, 25 gn te SU g tat, OU g 
3 t t f insulin, the diet w reased to 1,560 calories 
- il ric w itl il I l x if ids t ender 
t t ree The case wa licatec tencde stea 
ght ed graduall As he w ers f | ntelligence, an ¢ 
er two months of treat a it ! na f 1,300 « 
t t Sugar owever, re eared « tl et ne n | 
ent home on insul ut he has t reported to the fol 
! ri ot mportance is 1] trating the ditt t treat 
abet atic will not cooperate, and whose grade of intelligence ts 
{ 4 , \ man, aged 47 arried, a policeman, bi n It 
id diabetes since September, 1922. He was admitted to the hospit 
N 20, 1922; he was discharged on Jan. 26, 1923. He had had no infecti 
sea le took whisky every da His family history was negative 
ninat This re 11e* thing t importance ut an enla 
Treat 1 urse He was given insulin from Dec. 18, 1922, to Jan. 1&8 
1923, receiving 9 units the first two days, 12 units the next twelve days 
units for the next six days and 18 units for the remaining 9 days. His we 
on admission was 170 pounds (77.11 kg.); weight on discharge, 166 pot 
ke He was sugar free on 1,520 calories and 50 gm. of carbohyd: 


insulin, the patient was receiving a diet consisting of 70 gm. of cat 
100 gm. of protein and 190 gm. of fat. On January 18, insulin 
ind the diet changed to 50 gm. of carboydrate, 60 gm. of protein 





f fat, on which he remained sugar free. He is being foliowed 1 


id is sugar free at the present time on more or less the sat 


Comment.—The patient in the foregoing case is of interest becaus« 


he shows slight increase in pancreatic function after a month’s treatment 











i 


th rather small doses « 
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f insulin. On a diet of 1,610 calories he was 


Q?) 


le to utilize 92 gm. of glucose; on the same diet in the after period he 


re 


tilized 104 gm., a gain of 12 gm. a day. Sugar utilization during the 


— 


liminary period was 91 gm.; last week observed, 123 gm.; after 


riod, 104 gm.; per insulin unit, 1.7 gm 


t 





As 5 j ) \ womal ioe s marric clerk rm in the Unit 
te had had diabetes for six vear From 1911 until 1918 she was subject 
juent atta ks ot quinsy re thr it she re embered ha gy qu 
nksgiving day, 1917, ane iL I n February, 1918 In Marcl she was i 
had et o1 S he ( I 1 1917, t t i 
P ] ] é 1918 é é r since the she id tel nu 
She 1 le eve whooping coug wi a chil 
ec rr tec SI id two children, aged 9 a 12 
t ‘ » t a | ipeultie a or CA ius¢ I d | cs M 
carr ue I tate ( I ete t he ort f 45 \) I 
‘ nily st i egative 
”n S \ idmitte¢ Aug. 2, 1922, and discharge n Aug 
1922. She showed 3 t ga t rine and 200 mj t blood 
i a taimt trace < cet acid a1 acetone Her veight o1 ad iss1ion 
120 pounds: weight Aug. 12, 1922, 117 mds (53.29 ke The patient 
e sugar free in three days on a diet consisting of 50 gm. of protein, 3 
irbohydrate, and 50 gm. of fat, with one starvation day. She was dis- 


rged on August 18, receiving 100 gm. of carbohydrate, 100 gm. of protein 


120 em. of fat, showing a faint trace of sugar in the urine. In the diabetes 
where she was under observation up to her second admission, examination 
ad sugar at intervals 

1d) ’ The patient was readmitted on Dec. 11, 1922, and put « 
edicat n De 19, 1922 
ical Examinatios Che examination was negative [he patient’s weight 

) 15, 1922, was 115% pounds (52.38 kg.) ; her weight on May 1, 1923, was 
nds (56.24 kg 

reatment and Course On her readmission she was rendered sugar tree 
lernutritior The diet was not a maintenance one, showing a tolerance of 

f sug: na diet of 1,000 calories. The blood sugar, however, varied 
170 to 214 i igh threshold Che patient was, therefore, put on a small 
ge of insulin, 3 units a day, which was increased with the increase in her 
12 units when on the twenty-fourth day she showed slight symptoms ot 
hock with a blood sugar content of 76 on a diet of 1,350 calories. The 


sisted of nervousness, tremor and sweating, which disappeared 





administration of a glass of orange juice. During the subss 
t he was kept on a 9 unit dosage, the blood sugar rising to 18 





n the morning and 166 mg. in the afternoon, when she was again given 12 


insulin without having any symptoms. As she continued to lose weig! 


s diet, the number of calories in her diet was increased, first to 1,860, then 
295 on February 3, with an insulin dosage of 18 and finally 29 units. The 


yf her disease has been interrupted by several diarrheal attacks, and at 


ent she is on a diet containing 120 gm. of available glucose. Her carbo- 
rate utilization per insulin unit has varied with different lots of insulin 


24, 1.6, 3.5, 3.2, 3.2, 29 and 3 gm. 


Comment.—The patient had a moderately severe diabetes, but could 


maintain herself sugar free on a maintenance diet. On a somewhat 


rge dosage of insulin she is now maintaining herself, and instead of 
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Treatment of this patie! 


t will probably not be success 


ite of an overliberal diet on which tt seemed wise to put hi 


obablv take additional food Although he had seve 
hi 


$ pancreatic function had been much impaired by d 


ctly amenable to treatmen 


Figure 6 


Taken Dec. 20, 1922, betore 


l administration 
Weight, pounds (18.1 kg.) 


‘te extreme undernutriti 
expressiot 


Jan. 29, 1923; weight, 48% pounds (21.9 kg 


March 10, 1923, weight 55 pounds (24.9 


ko 
Ke 


64% pounds (29.2 kg.) 








itient in our series who showed an anaphylactic reacts isting 
irked urticaria In this case one of the earlier preparations ot 

was used Che condition was rapidly controlled by desensiti 
vith fractional doses, after which insulin was again admunistere 









































333 mg. in blood, carbon dioxid 26 per cent. by volume, acetone and « 
4 vith physical signs of lobar pneumor At the end of ten days 
ch she received 700 units of insulin as shown above, she was able t 
80 em. of glucose, the blood sugar fell to 125 mg; the carbon dioxid ros 
r cent vy volume acetone and diacetic acid were 1+ ) Marcl U, the 
A S tree trom ac idos Ss 


ndiather had died in an attack of asthma. On March 26, 1923, she 
117 pounds (53.07 kg.); on May 12, 1923, 126 pounds (57.15 kg 

al Examination—Examination revealed pneumonia of the right middle 
er lobes. Sugar utilization during the preliminary period was 35 gm.; 
zation during last week observed, 105 gm.; sugar utilization per 
unit, 14 gm 





utment and Course—She was admitted to the hospital in coma with a 


1p IV pneumonia, a blood sugar content of 333 mg., and a carbon dioxid 
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gm. of glucose: daily dose of insulin, 18 units: increase in weig 


ince February 7, 15 pounds (68 kg 











istered with 





dietary ex« 
doses of 11 
be noted th 
1 mild carl 


mg., reliever 
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j V\/ ji} } \ 4, 
cond time con His weight on admission was 46 pounds (20.86 kg 
rbon dioxid content of the blood was 11.8 His weight on discharge, 
1923, was 61 ds (27.66 kg.) ; the carbon dioxid content of the blood 
rmal. He was then put on a diet consisting of 90 gm. of protein, 150 gm 

120 gn t ¢ drate The r utilizat n during the pre 
eriod was 40 ¢ gar utilization per ulin unit during Febrt 
2 gm.; during April g 
ta r ient was admitt la ary 29 i 
| sug te t t 445 ng in¢ il 1 X1K ( t t 11 S 
t volume He given 10 units of ir n bet the sult 
mination of t bloo« ere learned Then 30 units n vere give 
the bloo gar had fallen to 273 mg. and the carbs conte 
nt 13.7 \t QO vnnits of it } ere give! lat 
still in « ia 7 I vere give As the ] Sug 4 ¢ 
mg. and the « dis tent had r to 38.5 at 1l p 5 re 
Live vith 20 g i glucose The total dose tor the i vas 
185 its | tol g forenoon tl ‘ wa vake t restles 
ting he ood sug content was 77 mg. and the rbot 52 
gem. of glucose we give the blood sugar content rising by aft 
300 mg., and carbon dioxid to 57.6, when 3 units of i we give 
ient W fe ring the day oatmeal gruel \n teresting 
1 t nl « eC I oul Se! cs Was a he itur a A \ 
to the cresol ed in preserving the drug at that time, insult 
ing 5 ts pe entimeter, thus necessitating t ecti 
nt ni d 37 n one la \s e Wa able t til 
I eriod 40 g1 t sugar, a daily dosage of Y units ed to 30 
\ ivs rendere nit sugar free by February 8, and he is nall 
on a diet of 2,110 calories with 160 gm. of available 
ts ¢ nsul ( ly (See charts 
ment he foregoing case is interesting as illustrating a coma 


] ' 


ess in a child who previously had had good tolerance 


sulin were required to reduce the acid poisoning, and 


h the administration of glucose and orange 


at even wit 
hydrate shock was produced at a blood sugar leve 
y glucose solution. It is also of interest to note that 
«l sugar of 50 mg. was unattended by symptoms. In 


infectious disease—German measles—is said to have 


ed the onset of diabetic symptoms 
1] ist \ man, aged 55, ingle, a seamstress, OT! im thie 
‘ 1 vee ee tal : , lon 2 1923 
states, was admitted to the hospital in a coma on Jan. <, 1l¥20 sie 
il ) 1923 N hi tor was obtainable 
11 Examinat The patient had a well developed bronchopneumonia 
tory findings There were 533 mg. of blood sugar per 100 c.c.; the 
dioxid tension was 10. Three hours before death the blood sugar content 


ously ill witl 


10. As there 


1S dosage was 


j »S 


e carbon dioxid tension 2: 
ourse.—The patient was admitted in a coma at 8:30 p. n 
1 bronchopneumonia. Fifty units of insulin were at once 


20 gm. of glucose; the blood sugar was 533 mg.; carbon 


was no improvement, 50 units were again given at midnight, 


increased by another 50 units at 4 a. m.; at this time blood 
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SUM MARY 
treatment will invariably raise the carbohydrate tolera 
In severe diabete S 
even in its severe form « la Cal ten and perha 
trolled, if uncomplicated by infection 
instances the pat atic function seems t only te 
so to be increase ulin treatment 
emia, while a re _anger, can readilv be guarded aga 
balancing the diet against insulin administration 
ist be more carefully maintained than in the case untreate 
n of the patient, both in the calculation of his diet an 
sis of his urine, and in the symptoms of hypoglycemia, 
ed « This procedure is by no means as difficult as 
ordinarily intelligent person can be sufficient 
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CLINICAL STUDIES OF DIGITALIS 


l EFFECTS PRODUCI rHI ADMINISTRATION OC] MASSIVE 


DOSAGI TO PATIENTS WITH NORMAITI MECHANISM 


It has long been known that the administration of digitalis to patients 
heart disease produces striking clinical improvement in many cases 
tudents of cardiology have long been occupied with two closely related 


yblems: (a) a differentiation of those cases that are improved, from 


se that are not benefited by the drug; ()) an explanation of its 
tion, and an understanding of the manner in which it produces 
provement Little progress was made toward a solution of these 


1 
} 


blems until recent years, and even now, although advancement has 
en rapid, no more than a fair beginning has been made 
\ few facts have been established. It is well known that digitalis 
ses considerable delay in auriculoventricular conduction in many 
tients, and careful studies? have indicated that prolongation of a-\ 
duction of greater or less degree is a constant effect of the drug in 
ases. The exact mechanism by which this depression of conduction 
brought about, or rather the degree to which the contributing factors 
re responsible, is not yet completely understood in all its details. That 
is, however, responsible for the ventricular slowing which is pro 
iced by the administration of digitalis to patients with auricular fibril 
yn and rapid ventricular rate, there seems to be little reason to doubt 
ut this ventricular slowing by prolonging diastole, both relatively 
absolutely, results in increased cardiac efficiency, can hardly be 
iestioned; for slowing parallels improvement in symptoms, and o1 
hdrawal of the drug, increased ventricular rate is attended by a 


urrence of the symptoms of impaired circulation. There is, then, 


general agreement that digitalis causes improvement in patients with 


iricular fibrillation by producing ventricular slowing through a 


pression of a-v conduction, thus allowing the ventricle more rest. 
sut is this the sole factor in the improvement in such cases? Is there 

other action of the drug that exerts a favorable influence in cases 

auricular fibrillation, in addition to its action on the conducting 
tissues by virtue of which it produces slowing of the ventricle? 

*Read before the Saint Louis Medical Society, May 22, 1923 

*From the Department of Internal Medicine, Washington University 
School of Medicine. 

1. Cohn, A. E.: Clinical and Electrocardiographic Studies on the Action 
of Digitalis, J. A. M. A. 65:1527 (Oct. 30) 1915 
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e present study was ci nducted as follows: 


Patients with normal 
mechanism who showed evidence of decompensation or symp 
that might be accounted for either in whole or in part on that basis, 


a restricted cet, 
drug that might affect the heart or kidneys. This was continued 
eriod of one. two or more weeks At the 


put to bed and given 


a measured amount of fluid, 


1 eginning of this period 








254 


of observation the condition of the patient was determined as accurately 
as possible, and the findings noted in his record. Particular care was 
taken to note the heart findings, evidence of congestion of the lungs, 
vdrothorax, size of the liver, amount of edema, body weight, amount 
urine, electrocardiogram; vital capacity, blood pressure, nonprotei 
he patient’s symptoms \ Wasser 


blood nitrogen, urine findings and t 


mann test was made on the blood of all patients. None had continuou 


During this preliminary period trequent observations were mad 


long the lines mentioned above, and at the end otf the period a summat 
was entered in the record which gave the results of rest in 
the patient’s progress while at rest [his was expressed in graph 
rm when practicable, showing in this way any tendency towat 


provement, or the reverse, and the rate of progress 


The length of this period of observation was determined by t 
special circumstances in each case Iter a satistactory estimate of tl 
ettect « est could be made, the observation period was terminated : ar 


any other factor, a large amount of digitalis w 


ging 


given in a short period of time. Observations were then continued 1 


the same 1 ner as before. Any pronounced changes which resulte 
could reasonably be attributed to the administration of digitalis Phe 
graphs were particularly valuable in determining a) hange in rate 

Tes 

The digitalis used was a stock tincture which has repeatedly bee 
shown to possess a high degree of poten It was not restandardize 
No arbitrary rule was tollowed in determining the amount t 
idministere¢ In general, an estimate was made of the total dose 
determined by the Eggleston method for an average tincture, at 
amount somewhat smaller than this estimated dose was choset rt 
was done because experience with the tincture used had shown tl 
its potency was high. This “chosen dose” was administered in divide 
doses, usually about one half being given at once and smaller portiot 
administered at intervals for the next twelve to twenty-four hours. | 
lausea or other evidence of toxic action appeared, the drug wa 
stopped In no case was a large amount given to a patient whi 


might have received digitalis within three weeks 

Che records of pulse, weight and urine output were made by th 
nurse [Those of blood pressure and vital capacity were made by the 
clinical clerk assigned to the case. Notes on the heart, size of the 
liver, amount of edema and patient’s symptoms, together with th 
summary at the end of the observation period, and a similar note afte 


the administration of digitalis, were made by myselt 


9. One patient (Case 9) received an additional dose after nausea and vomiting 


[This case receives comment below 

















































\bout forty patients were studied. In many cases certain quanti- 
ve observations were not made, and some of the results, therefore, 
equivocal because of insufficient data. Such cases are not included 


l 
} 


Ss series The series does include, however, every case record 


contains data sufficient to warrant a conclusion as to the effect 


gitalis in the individual case, irrespective of any result that might 
e been anticipated from observation of similar cases he records 
enty cases are thought to be complete enough to satisfy this condi 
Incomplete cases are excluded irrespective f ar result that 
t have been suggested by the incomplete data recorded It mav be 
ere that these discarde ecords are i great 1e i! t the 
( hich they give is strongly confirmatory the soundness 
clusio1 ( t from a study of those cases whose re Ss are 
I ete e recorae ¢ \ 
der t ive s e al t e€ ¢ enrent a Sol the 
vetore and after the ministration digitalis, these twent 
ecords are given in tabular torm. The table ( Tabl gives the 
each patient as follows: In the first column are shown the 
umbet ge, Wa: -rmann reacti ind diagnosis Colun t 
e physica Slgns on e@xan itl »f the hear l the electroc 
ne g ( ! t ee gives der, the 1! | 
tal. hospit resi 1 ber of ivs the patient was kept unde 
1 et ¢ ont S is adi nstere the amou t of the tincture 
Ss give! thie r ¢ vhich the ad1 nist t101 
Ss amount the drug w lis ite In the tourt lumn are 
ne ¢ ences 1g iZatl llowing this re rec ¢ the 
mptoms, pulse ite mount ecle ta acitv, size 
eight renal tests, et« mount rine )] ressure in 
s Lhe t ee Pp llel columns give such record: on im1ss1o1 
r the observation period, O.P.. nd for the period after the 
nistration of digitalis, A.D 
e records of these twenty cases, selected solely on the basis of 
leteness of data, give an unmistakable answer to the main problem 
ne Digitalis affected most of these cases favorably. The favorable 
ts included diuresis (with attendant loss of edema, decrease in the 
t the liver and loss of weight), rise of vital capacity and improve 
nt of symptoms. In many cases these results were most impressive 
[he accompanying figures, which reproduce some of the records 
n in the table, give these results, as far as practicable, In graphic 
rm, and thus show the effect of digitalis on the rate of progress 
e effect on symptoms, which was often most striking, cannot, of 
rse, be represented in this way 
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Figure 1] thus represents graphically the data recorded fot é 
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Fig. 1 Case & Effect t rest 
cit lf digitalis had been given at the time this patient was 


to bed, improvement might easily have been attributed to the drug 


Chere is, however, little evidence that he was favorably affected by 


; 


luces the record of the third case of Table 


Figure 2, which reprod 
] 1 £ « - ] ; ] ¢ ] ; ] 1 
shows loss of weight and rise of vital capacity after digitalis administra 
tion, but at a rate which was not changed by the drug. It will 
be observed, however, that the liver, which after an initial diminu 
tion had remained stationary in size previous to the administration 
of the drug, underwent a rapid further shrinkage subsequent t 
digitalis administration 

5 | | 


\ similar, though less rapid, effect on the liver is shown in Figure 3 


(tenth case of the table). 
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Fig. 3 (Case 10).—Diuresis, loss af weight, no rise of vital capacity 





t er ~ ( ( ( eSIS } S 
1 1 ‘ 1 : 
t Vital Cc: 1¢ Will C ¢ 
7 1 , 
\ stear eciine ( gy the « el l 
, , 
: ‘ t the ting thy ‘ ¢ S | 
} ( l « | r ] 10.4 o 
- 4 iuresis of t101 ent ihe 1 t 
( t ¢ ( ( I 14 
1 1 , ro ] 
t r ( was e1 é - Vv 
, 
' y < 
( ( ~ 





Iwow “4s 67 ¥? 10 14 fe ba toe ta /e 17 1 12 Ad As AZAD Be 2 















‘pr _— 
we. | serlouepet 2 
| 20, sao he 
3 
} : fe Sastott 
ahh G stolia 
20d A K ® ee eres 
| . 
D--O Yitat 
- apoows 
Pe 
fo —PM.9 - Dinctwik 
Weignt 
5) s800 
a 
0 CeO | hh} 
20} 24 SLo Lit 
| 
0 HH 
HHH 
eear'e 
} t ce ¢ 
. t r tr n ot ort 
r t ‘ ' it t te ot S F 
the ’ , qua then epressi eng 
v1 ( | ( 1 Tie ! t itic 1n ( 
~ ‘ t impres ¢ r M ed 12 ( I 
¢ " ternoot the t time during the Ver 
t tiie he | l1 Sp l at no Cheyne-St ces re 
hese mpto1 | not return during his subsequent stay in 
pital No more remarkable result from digitalis administration 
ever come under our observation in any patient irrespective « 


ever cardiac mechanism may have been present 

















—— 
to bee 
in LA kee Be De at ae As ef 88 yl 


bi 





¢ 
tye =e 
ve 


hiver &. 


~\e 


= 


Inpreveme 





btatierar 
Ravied 








/®0 














unus 


























ence P dit hroni { 
tee ‘ ; mnanees 
wate ‘ . ] | \\ i ' te ; + 
‘ ‘ 
it t é ’ la al iknes H 
‘ é s He 
? t T ‘ 
t T ' 
| ‘ Swarts “arte 
. 62 7? ao Af 22.23 2g ae 26 27 OP ew? = _} 
fuadsPr ive — 4 . 
| Lowe } 
se | 
Bn | 
' a 
90 
| » Systolic 
| 0} 
| 
- —= wWaght 
x D~vitot Cy 
“q 
} ® Diastobic 
so} 
ue 
3¢ 
| | 
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ii \ t to t tal he had orthoy 
— ew | ’ bogid 10 , the stal margin Phe 
vas a soft tolic murmur at the apex and over the precordium There w 
Au] t the the right lung Che ital capacity was 1,700 I 
phenolsulphonephthalein excretion was 40 per cent [he blood pressure wa 
t 19 112 he iximum heart dulness was 14.5 cm. in the 
<t] bennanl 5 cm. to the right the fourth spa 
he urine ntained 1.5 gn f albumi There were finely granular 
st l electrocardiogram showed “T” depressed in I; ORS, 0.1 
second; P 0.15 of second. There was left ventricular preponderat 
rhe nonprotein nitrogen content was 322 mg 


f ‘nm ; i Cou -The patient was put to bed and given mediun 
nephritic diet Fluids were limited to 2.000 c.« 
Feb. 21, 192 \fter seven days’ observation, the patient said his shor 


breathir va t the ime.” His cough was a little better. The pulse ha: 
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Chis question was approached in still ther way \ ta 
] \ hi 1\ ] he »S » = oT < t <e hy 
de whi vides the case inte \ grou] ose Wh 
Improve I se who were “Not iF prove Table +) 
[It is at ce parent from a glance at is table that the 
itient whe | ve b digitalis elony n the catego! 
ith “chro carditis to empl term that is becomin 
( Té ial 1 st hicien¢ 1 4 atients ( | 
yspnea on « t in enlarged and dilated heart usually 
| | 1] “ to 1 
1 pex, enlarge 1ve I ede | he 
{ i , i 
, \ N 
\ = 
N 
“ ‘ 
I be 
M ce ens 
Dye 
VI. M bat 
ar f a 1 | } | 
cliagnos Case / was “valvular disease, chronic cardiac, 1 
stenosis and insufficiency.” The patient presented, however, in addit 
to the usual evidences of mitral disease, the characteristic features ab 
mentioned 
The patients in Cases 1 and 10 had had edema, but it had 


appeared during the observation period 


and 


1 ' 
ad 


Phe 


this, he 


patient 


Unfortunately, 


< ibserv ed 


diuresis 


in Cz 


ase 


of 


15 had no apparent edema 


ot loss 


His urine output for the 


one ({( 
thinner in appearance after administration of 


Both doubtless still had ex 


1) 
the 


ase Was 


drug 


(if anv) before digitalis was 


noticeably mu 


nN 


first twelve hours after admunisttr 


tissue fluid, however, for after digitalis administration both lost weig 
The face 


Notwithstandi 
in weight in two days after receiving digitalis 
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272 / TEI i I 
tior igita 1,500 cx It seems probable that he had excess 
fAuid in the tissues which was not extensive enough to cause pitting 
pressure 
e patie Case 17 showed no pitting. The ankle measurement 
evertheless eased a little during t observati perio n 
eight increased slightly, while following digitalis ministration 
le me ¢ ents ecre sed, and she st weight 
lt the tie Cases 15 and 17, thet ve regarde is having 
Y el tte to the hospit il it n a stated that I] { 
twe ¢ ¢ were 1 ve by rimunistration ot C 
howed evidence of cardiac decompensation with edema of great 
ess extent. Thev belonged, with the exception of Case 7, to the gt 
that is usua mvocardial insuthcienc 
()f the eight tients who were “not improved,” those in Cast 
16 | e cardiac disease vhile ephritis appeare t 
é ! é e symptoms in Case 12. Four had aortic disease 
gy pati t showed no improvement (Case 4) belong: 
the same category as those who showed improvement, that 1s, myo 
nsufficienc) condition, however, was grave on admission 
it ( t t1 time was higher than 1,230 c.c He had, more 
vidence t nary thrombosis at the time of digitalis admit 
tion. and he ed seven weeks later 
The patients with aortic insuthciency were not 1m] ed Phe 
( sion that 1 uch cases may be benefited digit lis, howeve 
t warrant f the study of such a small number ot cases 
patient in Case & improved rapidly under rest Ha e re 
gitalis ( e disappearance of the edema and befor his impt 
ment, these results might have been more rapid. He exhibite 1 
eT tox! vthm and other evidences of toxic effect which 1 
have evente l rable actio1 There is little positive evidel 
howeve these four cases. that digitalis is of value in cast 
LOTT suffhiciet Case 18 is of much interest in this connect 
Vhis e re given above, shows that it was only about three v 
ifter digital Iministration that signs of aortic disease were 
Phere t that time a diastolic murmur at the aortic area 
vere however! I other evidences of aorti insuft 1ency It w 
seem probable that the symptoms were due chiefly to syphilitic my) 
irditis, and that the aortic involvement was early 
MECHANISM OF ACTION 
There remains for consideration the question of the mechanisn 
vhich digitalis large dosage) produces diuresis, disappearance 
edema. decrease in size of the liver and improvement of symptoms 
, 


| insufficiency. The results in cases of this type 











nt consideration is t 


] 
t 


which occurred before t 


that there was a t 
en this was of hi 
e diuresis as his ] 
hich was delayed « 
the drug It is d 
ith loss of eight 


niform when large amounts of the drug have been given in 
time interval, whereas previous results from smaller dosage 
without benefit, that the question arises whether the rapid 
rance of edeni. 1s not result of some physi or chemical 
the body fluids rather than of an effect on the t ¢ 
When the subject of edema is better underst the s t 
uestion will be neare 
observations in this study, however, offer strong « ence 
beneficial effects that followed the administration of digitalis 
tients with myocardial insufficiency were the result S r 
iction of the drug on the heart Chis explanation is indicate 
pid diminution in size of the liver, and is further support 
f a patient who sl ed toxic effects of rather |} oret 
italis administration 
patient (Case 9 in Table 1) had receive massive e of 
t trikingly favorable resuits about nine mont pre sly 
lable 1). On his last admission, after eight days’ observa 
eceived tincture of digitalis as follows: at 5 p. m., August 29 
10 a. m:, August 30, 5 cx it 1 p. m., 5 cu. nd at 6 m 
efore receiving the last e he vomited and telt w e than 
elt for some days I wing the last dos¢ was 
nd had almost constant nause The next day \ugust 3 
essure had fallen from systolic 200, diastolic 130, to svstoli 
tolic 100 He looke much worse Elect1 I ¢ S 
nodal rhythm (transient) after the second dose \ugust 30 
lissociation with an auricular rate of 131 and ventricular rate 
n August 31 (Fig. 7). During the succeeding days electt 
ms showed abnormal rhythms and a gradual return to normal 
nber s 
e 10 shows that there was a diuresis which increased in amount 
e time that the toxic effects were wearing off his heart and 
wched a maximum on September 8, the day his heart rhythm 
rmal. Edema had disappeared by September 9. This cas¢ 
eported more in detail, together with other toxic rhythms 
rom digitalis, in subsequent paper Che important int 


iat there was an early decrease in the size 


gh degre 
eart rec 
nly so k 
ifficult te 
ind of 


i¢ 


full amount of digitalis had been 


m on his heart, and that during 
e he had no diuresis; but that he 


rvered, and that there was extreme 


mg as his heart showed the toxic 












B-3\ aa : 2 A M. (:1 hes. afte last dese *t Digi bet 


~ , ia oars e4 0 he farct shows thre 


ead 









































4 00: 


i 


ave 


(ne 


ove 














(Case 9).—Toxic effect; delayed diuresis and 
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eart while that organ was suffering the extremely toxic effects of t 


** - 
, ! } a . ] 
rug n other words. the evidence is that digitalis acted direct 
: - : - , 
e heart and in some way vicreased tts efficte) atter the (tempor 
effects | ppeare 
1 | ] ¢ ' 1 1 } t t 
| S c een known iat ere 1S al ct oT the ig I 
, , ' 
r t n n etfect on the conducting tissues retween au 
t ‘ ‘ uestions have bec | Just what is t t 
2 ‘ r note 
t eri t thirty patiet with myocardial insuffi 
4 ‘ t wnit< nity dy eSIS al tomat T 
| + 
¢ 171 if T lr] S tact pe S¢ Cs wot pre i tl T 
, , 
etn t ere cue ( 1 Cal ( ction < tiie rug put 
‘ + ¢ o 1 tot , oe . se that wac 
re i L « 1a ( i ltl eC Cast 
‘ , 
e bene l effects « ippear until evidence 
t r n the heart had disappeared There must be, 1 
: 1 1 
é 1 igitalis, besides its effe n the conducting tissu 
, 
\ mcreases I c emMmcrency in these cases WI! 
ct } juest 1 ~ ee! the ect I mat Ca 
‘ ‘ t es 1 Tire ent ere ( l 1 
VE t Ss r Clalit action 1 
Wil 1? ent rate ) ises Vit 
' , 
¢ | ’ ‘ S | cs on] é t 5 
+ ] , rT 
ssi egvarae ow i V ence (¢ e € 
= vit not TIC 1 I 192 ), he ’ tl 
e! es < nsiciet ble S ng IT the s¢ ( es ol 
‘ 1 
¢ nw 1 ed oedema 1S esent ut that wit tnis I 
ther except the therapeuti ministration of digitalis is s 
t enificant degree of lowing of the heart rate it 
py ftil i} ~ . ~ : < . 


ence the normal sinus rhythm.” With the latter part of 
statement most careful observers are now in agreement, alt 
t infrequently meets practitioners who still expect slowing 
digitalis administration to patients with sinus rhythm 
Our observations indicate that even in patients with marked « 
whose mechanism in normal slowing is not a characteristic attend 
on improvement, and that even when it occurs it follows the diurt 
and is a result rather than a cause of the improvement Che patient 
in this series whose heart rate previous to digitalis administration w 
fast (above 80) quite commonly showed a decline in rate to about 
after improvement. Those who were improved by the drug but had 
1ad a slow rate before its administration, showed no further slown 


with improvement (Table 1, column showing mean pulse rate 


10. Eggleston, Cary Some Newer Concepts in Digitalis Therapy, Am 


M. Sc. 160:625 (Nov.) 1920 
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es 2, 3 and 4 The improvement in Case 10 (Fig. 3) was 
oe ith ; a . : Che rate had declined 
not associated with a Change in rat ne rate lad declined 
] ] ? ly ] 7 1 ? ? } ] } 
neously until the day before digitalis administration, but shows 
+7 ] I} + n 1) 

t s sudden improvement at that time The patie n Case 
gy. 5) showed a much greater spontaneous drop rate wing 
ement wit est t he showed at the time ot his p é 

ent l igitalis lt the tormer nstance his rate ecline 

S \\ i¢ tne v1 e Of digitalis a nis I i ( 

there urther reduction in rate to only 78. Case 18 

we » consideral fall in rate subsequent t th, ; 
ime < sudden 1m] ement see note « Febri 24 ( ¢ 

e 1) showed a well marke esult from digitalis he ante 

1 rate howevet! vas ( nly ON he e the mi! t tio! f 

t s sl ving al Is 1 Varad tenden¢ col 

) 
the meat ite Vas #2 nor ii 1 M 

ght spontaneous cha ere common 11 these cases 
Ss Irequent among those were not improve is t ng 
tients that showe resis and symptomatic improvement It 
em clearly indicate therefore, that slowing is not an egra 
the improvement in these cases, and that when it does occur 
subsequent readjustment to improved conditions of the 

vn wou take nlace atter marke mpt ement f; 
was rm eftect on blood pressure | e con 

( It was a temp ry se ¢ SVSTOLL ressure | 2 

( ently e dlast c pressure Isc Vas S¢ nd the 

eared to be for this diastolic rise also to be temporat In 

+ ] ] . 2 ware +- ] > . 
instances the elevation of both was sustained In one patient 

j | 1 r o 7 ate 2. ] 1 ry 4 

ved a greatly beneficial effect trom the drug (Case 1, Fig. 4) 

oo Se ee ie pre a eee ee ee 

S a sustained rise Of systohc pressure, with a sustaine rll < 

ic \nother patient whose improvement was most impressive 
| ] ] ] ] ] re. 11 i’ ] . ] ] ] 
18) showed a delayed fall of both the systolic and diastoli 


which were sustained 


1 


he rise of systolic pressure that usually occurred was never great 


appeared to be no relationship between the original level of 


ire and its course after digitalis. Whether or not the patient was 


ved by the drug appeared to bear no relationship to the change in 


pressure. 
CONCLUSIONS 

lincture of digitalis, when given by mouth in large doses over 

t time interval, affects favorably certain patients with normal 


rhythm. 


& 























278 s l 
) eahl oo , cawarne amen te — aad 
é& { t\ rit CliCLLs Li ¢ rit} { ( ~ LOIS ( es 
S rt eae I ecrease In S1iZ¢ t iivel 
2 ‘ } +] ++ + } 
5 | é é 11) yl m tliene eTIects ¢ vit 1 st « , eter 
hye ' the : VT S mvocaral msutticien 
} ‘ 1 ement tron vit s in these <« es es I epel 
, , + , sil ’ ’ ? 
( ( i { 
ement is probablv due t ncreasé ccular eff , 
’ g t the wtion t the arue } the he rt 7 rece 
, tient , , cardial insutt en .? rove nnder pt 
digit , tiot n about the same proportiot ; ise = 
ot ’ rm . 
natients t ricu t Tt latio1 | ¢ t t vement 1 the t 
( ( suall Te ms < ew ess ext , but 
} + 7 ] +] 
. et Nressive s the 1 < 1 ’ rest < , 111 
natients ' , ton of the auricles 
é i e stat here that certain manitestations OT toxi¢ 
‘ ret rt } \ ] +} +t 
‘ { ( er ( SOeTVE Viti su 1¢ 
+ 1 7 
requen ndicate | digitalization that w 
mim! tail | ea ] 
en Ve stud he sage set W 
doubtless "1 1 nv ca nount 
, . Cy Paild 











BOOK REVIEWS 





NI ES¢ N( HEPATO-LENTICULAIRI M é \ 
Sclérose P i. C. Hal Ancien Che le cl ‘ ] H ( 
aerg ( c Cretace ju Profess¢ Pierr \larie 
2U trancs, ne . 61 th 44 illustra Paris \ ( 
+ > 1 + ] 
tne st | t QI n the [I it re 
I 
: . 
s r ippeare Hall first gives a briet re W \\ 
, , 1 . 
i Summal ( tne i < eat es ot the synd ne call \\ 
e lenticu generat He t relates the West St 
erosis with Wilson’s ndrome; | elieves that t cor g 
t, , ca f ere cleras : f juent 
enticular degeneration, alt gh it w verl od \ He 
rts cases s own and the nist es t f r t 
the courte ( treres in Copenhagen | t t S r 
to one family, and two others were brothers. In the review these 
es he expresses his opinion that one case was an example of trut 
' ; . : , 
disease; that Cases 2 and 3 were pseudoscierosis, and that Cases +t / 
familial group of a nervous disease resemblir iror vit 
tonia as the most intensive symptom. We fe lat é 
} 1 . . } , 
r the last group are too incomplete to wart pt 
tl ture of Wilson’s 





author next tabulates the sixty-eight cases 
j 


1 
oscierosis of the patien hity were males and é1 





3 I ehteen 

The duration of the twenty-two fatal cases varied from two to seve 
Corneal pigmentation was only looked for in thirty-seven cases and 
nd to be present in twenty-one, or more than 5O per cent.; of thes 


en cases, only nine were Wilson's disease, and in three of them (tl 





llock, Soederbers Hall, Case 1) corneal pigmentation was observed 


therefore believes that the corneal pigmentation is pathognomonic of 
Wilson’s disease and pseudosclerosis, and not merely of tl latter 
me 
Speech is variously affected, the condition ranging from mere dysarthria 
plete anarthria Involuntary movements and hypertonia are common 
besides these, contractures, associated movements, ataxia, adiado- 
esis, epileptiform and apoplectiform crises are observed. While the 
eflexes are usually normal, Babinski’s phenomenon was noted in twelve 


While the deep and superficial sensation is intact, the gait is affected and 
i peculiar character due to the hypertonia and tremors The electrical 
s are normal. The mental state is more or less affected. The cerebro 


fluid was normal except in two cases, in which a slight pleocytosis 


ted. The liver may be found decreased and the spleen increased in 


mn size 


nentary levulosuria has been demonstrated in four cases; urobilinuria is 


constant, however. Glycosuria was present in six cases. The skin may 
pigmentation, as was noted in six cases. Postmortem a nodular cirrhosis 
in absolutely constant feature both in true Wilson’s disease and pseudo- 
erosis. So far as the anatomic alterations in the nervous system are con- 
ned, Stoecker and Hall have found all transitions between the picture 
by Wilson in his progressive lenticular degeneration and those 
y Alzheimer in the Westphal-Striimpell pseudosclerosis. Hall, there 
a common name for the two syndromes, namely, “hepatolenticular 
eger tion.” These cases belong to the heredofamilial nervous diseases which 
enter into the Gowers concept of abiotropic affections 


re 11 











